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(54) MANUFACTURE OF ELECTRO-OPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a manufacturing 
cost by forming an EL layer by a printing method. 
SOLUTION: Meshes 110a are arranged on a surface of 
an annex roll 1 10, and the meshes 1 10a hold an EL 
forming material 1 12 in the surface by rotating in the 
arrow A direction. Patterns 114a for a picture element 
part are formed in plural places on a projecting plate 
1 14, and projecting parts 1 14b are formed in positions 
corresponding to plural picture elements. The annex 
roll, 1 10 continuously holds the EL forming material 1 12 
in the meshes 1 10a while rotating, and a printing roll 
1 1 3 rotates in the arrow B direction, only the projecting 
parts 1 14b of the projecting plate 1 14 contact with the 
meshes 1 10a. At this time, the EL forming material 1 12 
is applied to surfaces of the projecting parts 1 14b. The 
EL forming material 1 12 is printed in a state of being 
arranged in a matrix shape on a place for contacting the projecting parts 1 14b and a 
base board 115 for moving in the arrow C direction at the same speed as the printing roll 
113. Afterwards, a solvent included in the EL forming material 1 12 is removed by heating 
in a vacuum, and an EL material is left. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A manufacturing method of an electro-optic device printing EL formation thing 
by print processes. 

[Claim 2]A manufacturing method of an electro-optic device characterized by comprising 
the following. 

A process of forming two or more semiconductor devices in a substrates face. 
A process of forming two or more picture element electrodes connected to each of two 
or more of said semiconductor devices, and a process of printing EL formation thing on 
said two or more picture element electrodes. 

[Claim 3]A manufacturing method of an electro-optic device heat-treating [ a process of 
forming two or more semiconductor devices in a substrates face, a process of forming 
two or more picture element electrodes connected to each of two or more of said 
semiconductor devices, and ] in said EL formation thing after printing EL formation thing 
on said two or more picture element electrodes. 

[Claim 4]A process of forming two or more semiconductor devices in a substrates face, 
and a process of forming two or more picture element electrodes connected to each of 
two or more of said semiconductor devices, A manufacturing method of an electro-optic 
device, wherein it has a process of forming the 1st EL material on said two or more 
picture element electrodes, and the process of forming the 2nd EL material by a gaseous 
phase method on said 1st EL material and said 1st EL material is formed by printing EL 
formation thing. 

[Claim 5]A process of forming two or more semiconductor devices in a substrates face, 
and a process of forming two or more picture element electrodes connected to each of 
two or more of said semiconductor devices, Have a process of forming the 1st EL 
material on said two or more picture element electrodes, and the process of forming the 
2nd EL material by a gaseous phase method on said 1st EL material, and said 1st EL 
material, A manufacturing method of an electro-optic device forming by heat-treating in 
this EL formation thing after printing EL formation thing. 

[Claim 6]A manufacturing method of an electro-optic device characterized by said EL 
formation thing being a mixture of an EL material and a solvent in any 1 of claim 1 thru/or 
claims 5. 

[Claim 7]A manufacturing method of an electro-optic device characterized by said EL 
material being an organic compound in claim 6. 
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[Claim 8]A manufacturing method of an electro-optic device, wherein said EL formation 
thing is printed in any 1 of claim 1 thru/or claims 5 in the interior of a room where it filled 
up with inactive gas. 

[Claim 9]A manufacturing method of an electro-optic device, wherein the interior of a 
room where it filled up with said inactive gas is held in claim 8 at an atmospheric pressure 
state or a pressurization state. 

[Claim 10]A manufacturing method of an electro-optic device, wherein said EL formation 
thing is printed in claim 1 thru/or claim 6 by print processes which used letterpress. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the electronic device (electronic 
equipment) which has an electro-optic device represented by EL (electroluminescence) 
display which made the semiconductor device (the element using semiconductor 
membrane, typically thin film transistor) on the substrate, and was formed, and its 
electro-optic device as a display display. It is related especially with those manufacturing 
methods. 
[0002] 

[Description of the Prior Art]In recent years, on the substrate, the art which forms a thin 
film transistor (henceforth TFT) progresses substantially, and application development to 
an active matrix type display is furthered. Since electric field effect mobility is higher than 
TFT which used the conventional amorphous silicon film, high-speed operation is possible 
for especially TFT using a polysilicon film. Therefore, it is possible to perform 
conventionally control of a pixel which was being performed in the drive circuit besides a 
substrate in the drive circuit formed on the same substrate as a pixel. 
[0003]Such an active matrix type display attracts attention noting that various 
advantages, such as reduction of a manufacturing cost, a miniaturization of a display, a 
rise of the yield, and reduction of a throughput, are acquired by making various circuits 
and elements on the same substrate. 

[0004]A active-matrix type EL display provides the switching element which becomes 
each of each pixel by TFT, operates the driver element which performs current control by 
the switching element, and makes an EL layer (luminous layer) emit light. For example, the 
United-States-patent number No. (Japan publication before examination: refer to JP,8- 
234683,A) 5,684,365, the Japan publication before examination: There is an EL display 
indicated to JP,1 0-1 89252,A. 

[0005]Various methods as a formation method of the above-mentioned EL layer are 
proposed. For example, a vacuum deposition method, a sputtering technique, a spin coat 
method, the roll coat method, the cast method, the LB method, the ion plating method, a 
dipping method, the ink jet method, etc. are mentioned. 
[0006] 

[Problem(s) to be Solved by the Invention]This invention makes it a technical problem to 
reduce the manufacturing cost of an EL layer, and makes it a technical problem to 



http://www4jpdUnpit.go jp/cgi-binA^^ 2009/06/05 



JP,2001-076873,A [DETAILED DESCRIPTION] 



2/20 /<— v 



provide a cheap EL display. And let it be a technical problem to reduce the product cost 
of the electronic device (electronic equipment) which has it as a display for a display. 
[0007] 

[Means for Solving the Problem]In order to attain an aforementioned problem, in this 
invention, an EL layer is formed by print processes.As print processes, although the 
Toppan Printing method or screen printing can be used, especially the Toppan Printing 
method is preferred. A case where the Toppan Printing method is used in this invention 
here is explained using drawing 1 . 

[0008]What were shown in drawing 1 is some devices for Toppan Printing used by this 
invention. In drawing 1 , 1 10 is anilox roll, 111 is a doctor bar (it is also called a doctor 
blade), and the mixtures (henceforth EL formation thing) 1 12 of an EL material and a 
solvent are collected near the surface of the anilox roll 110 with the doctor bar 1 1 1. An 
EL material here is a fluorescence organic compound, and refers to an organic compound 
generally called a hole injection layer, an electron hole transporting bed, a luminous layer, 
an electron transport layer, or an electronic injection layer. 

[0009]As shown in drawing 1 (B), the slot 1 10a on the mesh state (henceforth a mesh) is 
established in the surface of the anilox roll 110, and the mesh 110a holds EL formation 
thing 1 12 on the surface by rotating in the direction of the arrow A. A dotted line 
illustrated on the surface of the anilox roll 1 10 means that EL formation thing is held. 
[0010]And 113 is a printing roll, 114 is letterpress, and, as for the letterpress 114, 
unevenness is formed in the surface by etching etc. This situation is shown in drawing 1 
(C). In the case of drawing 1 (C), in order to produce an EL display of two or more sheets 
on one substrate, the pattern 1 14a for picture element parts is formed in two or more 
places at the letterpress 1 14. Expansion of the pattern 1 14a for picture element parts 
forms the heights 114b in a position corresponding to two or more pixels. 
[001 1]The above-mentioned anilox roll 1 10 continues holding EL formation thing 1 12 in 
the mesh 1 10a, rotating. On the other hand, the printing roll 113 rotates in the direction 
of the arrow B, and only the heights 1 14b of the letterpress 114 contact the mesh 1 10a. 
EL formation thing 1 12 is applied to the surface of the heights 1 14b at this time. 
[0012]And EL formation thing 1 12 is printed by part where the heights 1 14b touched the 
substrate 1 15 which carries out horizontal migration (the direction of the arrow C) at the 
same speed as the printing roll 113. By this, on the substrate 115, EL formation thing 1 12 
will be printed, after having been arranged by matrix form. 

[0013]Then, a solvent contained in EL formation thing 1 12 by heat-treatment in a vacuum 
is made to evaporate, and it leaves an EL material. For this reason, the solvent needs to 
use what is evaporated at a temperature lower than glass transition temperature (Tg) of 
an EL material. Thickness of an EL layer eventually formed of viscosity of EL formation 
thing is decided. In this case, although viscosity can be adjusted by selection of a solvent, 
10 - 50cp (preferably 20 - 30cp) of viscosity is preferred. ~ — 

[001 4]If there are many impurities which can serve as a crystal nucleus in EL formation 
thing 1 12, when making a solvent evaporate, a possibility that an EL material will 
crystallize will become high. If it crystallizes, in order that luminous efficiency may fall, it 
is desirable undesirably for an impurity to be made not to be contained in EL formation 
thing 112 as much as possible. 

[0015]In order to reduce an impurity, it is also important to defecate environment the 
time of refining of an EL material or when mixing an EL material with a solvent as much 
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as possible at the time of refining of a solvent but it is preferred that it is cautious also 
of atmosphere at the time of printing EL formation thing with a device for printing like 
drawing 1 . It is desirable to specifically perform presswork of the above-mentioned EL 
formation thing with the device for printing installed in the interior of a room (typically 
inside of a clean booth) where inactive gas, such as nitrogen or rare gas, was filled up. 
[0016]What is necessary is just to hold the interior of a room filled up with this festival 
and inactive gas to an atmospheric pressure state or a pressurization state (typically 2-5 
atmospheres, preferably 2-3 atmospheres). Since a device which needs evacuation 
equipment like a vacuum evaporator is not needed in forming an EL material when this 
invention is carried out, while equipment becomes simple, a maintenance also has an 
advantage used as an easy thing. 

[0017]This invention can be carried out to a active-matrix type EL display and a passive 

matrix type (passive-matrix type) EL display. 

[0018] 

[Embodiment of the Invention]An embodiment of the invention is described using drawing 
2_and drawing 3 . It is the sectional view of the picture element part of the EL display 
which is this invention which was shown in drawing 2 , and drawing 3 (A) is the plan and 
drawing 3 (B) is the circuitry. The multiple arrays of the pixel are actually carried out to 
matrix form, and a picture element part (picture display part) is formed. The sectional 
view which cut drawing 3 (A) by A-A' is equivalent to drawing 2 . Therefore, since common 
numerals are used by drawing 2 and drawing 3 , it is good to refer to both drawings 
suitably. Both are the same structures although two pixels are illustrated in the plan of 
drawing 3 . 

[0019]In drawing 2 , it is an insulator layer (henceforth a ground film) in which 1 1 becomes 
a substrate and 12 becomes a ground. As the substrate 1 1, a glass substrate, a 
crystallized glass board, a quartz substrate, a silicon substrate, a ceramics board, a metal 
substrate, or a plastic plate (a plastic film is also included) can be used. 
[0020]Especially the ground film 12 is effective when using the substrate containing 
movable ion and the substrate which has conductivity, but you may not provide in a 
quartz substrate. What is necessary is just to use the insulator layer containing silicon 
(silicon) as the ground film 12. In this specification, "the insulator layer containing silicon" 
refers to the insulator layer which specifically contains silicon, such as an oxidized silicon 
film, a silicon nitride film, or a nitriding oxidized silicon film (shown by SiOxNy), oxygen, or 
nitrogen at a predetermined rate. 

[0021]It is effective to make generation of heat of a thin film transistor (henceforth TFT) 
emit by giving a radiation effect to the ground film 12, also in order to prevent degradation 
of TFT, or degradation of an EL element. All publicly known materials can be used for 
giving a radiation effect. 

[0022]Here, two TFT(s) are formed in a pixel. TFT (henceforth TFT for switching) on 
which 201 functions as an element for switching, and 202 are TFT(s) (henceforth TFT for 
current control) which function as an element for current control which controls the 
current amount passed to an EL element, and are formed by both by n channel type TFT. 
[0023]Since the electric field effect mobility of n channel type TFT is larger than the 
electric field effect mobility of p channel type TFT, working speed tends to send a high 
current early. The TFT size can do the direction of n channel type TFT small also passing 
the same current amount. Therefore, since the usable area of an indicator becomes large, 
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the direction which used n channel type TFT as TFT for current control is preferred. 
[0024]Hot carrier injection hardly becomes a problem, but p channel type TFT has the 
advantage that an OFF state current value is low, and the example used as TFT for 
switching and the example used as TFT for current control are already reported. 
However, in this invention, also in n channel type TFT, the problem of hot carrier injection 
and the problem of an OFF state current value are solved by considering it as the 
structure which changed the position of the LDD region, and the feature is that it is 
setting all TFT(s) in all the pixels to n channel type TFT. 

[0025]However, in this invention, it is also possible for it not to be necessary to limit TFT 
for switching and TFT for current control to n channel type TFT, and to use p channel 
type TFT for both or either one of the two. 

[0026]TFT201 for switching The source region 13, the drain area 14, LDD regions 15a- 
15d, It has an active layer, the gate dielectric film 18, the gate electrodes 19a and 19b, 
the 1st interlayer insulation film 20, the source wiring 21, and the drain wiring 22 including 
the high concentration impurity region 16 and the channel forming regions 17a and 17b, 
and is formed. 

[0027]As shown in drawing 3 , the gate electrodes 19a and 19b have double gated 
structure electrically connected by the gate wire 211 formed with another material 
(material [ low resistance / gate electrodes /19a and 19b ]). Of course, they may be 
what is called multi-gate structures (structure containing the active layer which has two 
or more channel forming regions connected in series), such as not only double gated 
structure but triple gate structure. When multi-gate structure reduces an OFF state 
current value, it is very effective, and in this invention, the switching element with a low 
OFF state current value is realized by making the switching element 201 of a pixel into 
multi-gate structure. 

[0028]An active layer is formed by semiconductor membrane including a crystal structure. 
That is, a single crystal semiconductor film may be sufficient and a polycrystalline 
semiconductor film and a microcrystal semiconductor film may be sufficient. What is 
necessary is just to form the gate dielectric film 18 with the insulator layer containing 
silicon. All conducting films can be used as a gate electrode, source wiring, or drain wiring. 

[0029]In TFT201 for switching, LDD regions 15a-15d are formed so that it may not lap 
with the gate electrodes 19a and 19b via the gate dielectric film 18. When such a 
structure reduces an OFF state current value, it is dramatically effective. 
[0030]It is still more preferred to provide an offset region (field where it becomes by the 
semiconductor layer of the same presentation as a channel forming region, and gate 
voltage is not impressed) between a channel forming region and an LDD region, when 
lowering an OFF state current value. In the case of the multi-gate structure which has 
two or more gate electrodes, the high concentration impurity region provided between 
channel forming regions is effective for reduction of an OFF state current value. 
[0031]As mentioned above, a switching element with a sufficiently low OFF state current 
value is realizable by using TFT of multi-gate structure as the switching element 201 of a 
pixel. Therefore, even if it does not form a capacitor like drawing 2 of JP,1 0-1 89252,A, 
the gate voltage of sufficient TFT for time (after being chosen until it is chosen as the 
next) current control can be maintained. 

[0032]That is, it becomes possible to eliminate conventionally the capacitor used as the 
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factor which narrows an effective emission area, and it becomes possible to make an 
effective emission area large. This means that image quality of an EL display can be made 
bright. 

[0033]Next, TFT202 for current control has an active layer, the gate dielectric film 18, the 
gate electrode 35, the 1st interlayer insulation film 20, the source wiring 36, and the drain 
wiring 37 including the source region 31, the drain area 32, LDD region 33, and the 
channel forming region 34, and is formed. Although the gate electrode 35 has a single gate 
structure, it may be multi-gate structure. 

[0034]As shown in drawing 2 , the drain of TFT for switching is connected to the gate of 
TFT for current control. Specifically, the gate electrode 35 of TFT202 for current control 
is electrically connected via the drain area 14 and the drain wiring (said to be connection 
wiring) 22 of TFT201 for switching. The source wiring 36 is connected to the current 
supply source line 212. 

[0035]Although TFT202 for current control is an element for controlling the current 
amount poured into EL element 203, if degradation of an EL element is taken into 
consideration, it is not preferred to send not much much current. Therefore, as for 
channel length (L), designing for a long time is preferred so that superfluous current may 
not flow into TFT202 for current control. It is made to be desirably set to stroke matter 
per 0.5-2microA (preferably 1-1 .5microA). 

[0036]When based on the above thing, as shown in drawing 9 , the channel length of TFT 
for switching L1 (however, L1=L1 a+L 1b), When channel width was set to W1, channel 
length of TFT for current control is set to L2 and channel width is set to W2, it is 
preferred that W1 sets to 0.1-5 micrometers (typically 0.5-2 micrometers), and W2 sets 
to 0.5-10 micrometers (typically 2-5 micrometers). It is preferred that L1 sets to 0.2-18 
micrometers (typically 2-15 micrometers), and L2 sets to 1-50 micrometers (typically 10- 
30 micrometers). However, this invention is not limited to the above numerical value. 
[0037]Even the EL display which has a pixel number (1 920x1 080 or 1 280x1 024) of a Hi- 
Vision class from the EL display which has a pixel number (640x480) of a VGA class can 
cover all standards by considering it as these numerical value ranges. 
[0038]What is necessary is for 0.5-3.5 micrometers of the length (width) of the LDD 
region formed in TFT201 for switching just to be 2.0-2.5 micrometers typically. 
[0039]In TFT202 for current control the EL display shown in drawing 2 , There is the 
feature also in the point of having the field where LDD region 33 was formed between the 
drain area 32 and the channel forming region 34, and LDD region 33 has lapped with the 
gate electrode 35 on both sides of the gate dielectric film 18, and a field with which it has 
not lapped. 

[0040]TFT202 for current control controls the amount of supply, and enables a gradation 
display at the same time it supplies the current for making EL element 204 emit light. 
Therefore, it is necessary to take the measure against degradation by hot carrier injection 
so that it may not deteriorate, even if it sends current. When displaying black, TFT202 for 
current control is made into the OFF state, but in that case, if an OFF state current 
value is high, a beautiful black display will become impossible and the fall of contrast, etc. 
will be caused. Therefore, it is necessary to also hold down an OFF state current value. 
[0041] About degradation by hot carrier injection, it is known that the structure with which 
the LDD region lapped to the gate electrode is dramatically effective. However, since an 
OFF state current value will increase if the whole LDD region is kept in a gate electrode 
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in piles, these people have solved simultaneously the measure against hot carriers, and 
the measure against an off current value by a new structure of providing in series the 
LDD region which does not lap with a gate electrode. 

[0042]What is necessary is for the length of the LDD region which lapped with the gate 
electrode just to be 0.1-3 micrometers (preferably 0.3-1.5 micrometers) at this time. If 
too long, parasitic capacitance is enlarged, and if too short, the effect of preventing hot 
carriers will become weak. What is necessary is for the length of the LDD region which 
does not lap with a gate electrode just to be 1.0-3.5 micrometers (preferably 1.5-2.0 
micrometers). When too long, it becomes impossible to send sufficient current, and if too 
short, the effect of reducing an OFF state current value will become weak. 
[0043]It is more desirable not to provide between the source region 31 and the channel 
forming region 34 in the field with which the gate electrode and the LDD region lapped in 
the above-mentioned structure, since parasitic capacitance will be formed. Since TFT for 
current control always has the same direction into which a career (here electron) flows, it 
is enough if the LDD region is established only in the drain area side. 

[0044] However, since hot carrier injection stops almost becoming a problem for the driver 
voltage (voltage built between the source region and a drain area) of TFT202 for current 
control to become less than 10V, it is also possible to omit LDD region 33. In that case, 
an active layer consists of the source region 31, the drain area 32, and the channel 
forming region 34. 

[0045]If the current amount which can be passed is seen from a viewpoint of making 
[ many ] it, what thickness of the active layer (especially channel forming region) of 
TFT202 for current control is thickened also for (preferably 50-100 nm, still more 
preferably 60-80 nm) is effective. On the contrary, in the case of TFT201 for switching, if 
an OFF state current value is seen from a viewpoint of making it small, what thickness of 
an active layer (especially channel forming region) is made thin also for (preferably 20-50 
nm, still more preferably 25-40 nm) is effective. 

[0046]Next, 41 is the 1st passivation film and the thickness is just 10 nm - 1 micrometer 
(preferably 200-500 nm). As a material, the insulator layer (especially a nitriding oxidized 
silicon film or a silicon nitride film is preferred) containing silicon can be used. This 
passivation film 41 has a role which protects formed TFT from an alkaline metal or 
moisture. Alkaline metals, such as sodium, are contained in the EL layer eventually 
provided above TFT. That is, the 1st passivation film 41 works also as a protective layer 
which does not make these alkaline metals (movable ion) invade into the TFT side. 
[0047]It is also effective to prevent the heat deterioration of an EL layer by giving a 
radiation effect to the 1st passivation film 41. However, since light is emitted to the 
substrate 1 1 side as for the EL display of the structure of drawing 2 , the 1st passivation 
film 41 needs to have translucency. As for the insulator layer which is easy to emit 
oxygen, since it deteriorates by combination with oxygen when using organic materials as 
an EL layer, not using is desirable. 

[0048]The penetration of an alkaline metal is barred and the insulator layer which 
contains at least one element chosen from B (boron), C (carbon), and N (nitrogen), and 
aluminum (aluminum), Si (silicon) and at least one element chosen from P (Lynn) as a 
translucency material which has a radiation effect further is mentioned. For example, the 
nitride of the aluminum represented by alumimium nitride (AlxNy), It is possible to use the 
carbide of the silicon represented by silicon carbide (SixCy), the nitride of the silicon 
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represented by silicon nitride (SixNy), the nitride of the boron represented by boron 
nitride (BxNy), and the phosphide of the boron represented by boron phosphide (BxPy). 
The oxide of the aluminum represented by the aluminum oxide (AlxOy) is excellent in 

translucency, and thermal conductivity is 20WrrT 1 K~ 1 and it can be said to be one of the 
desirable materials. There is not only the above-mentioned effect but an effect which 
prevents invasion of moisture in such materials. In the above-mentioned translucency 
material, x and y are arbitrary integers. 

[0049]Other elements are also combinable with the above-mentioned compound. For 
example, it is also possible to add nitrogen to an aluminum oxide and to use the aluminum 
oxide nitride shown by AINxOy. There is an effect which prevents invasion of not only a 
radiation effect but moisture, an alkaline metal, etc. also in this material. In above- 
mentioned aluminum oxide nitride, x and y are arbitrary integers. 

[0050]The material indicated to JP,62-90260,A can be used, namely, the insulator layer 
(however, M — a rare earth element — at least — a kind.) containing Si, aluminum, N, O, 
and M Preferably Ce (cerium), Yb (ytterbium), Sm (samarium), At least one element 
chosen from Er (erbium), Y (yttrium), La (lantern), Gd (gadolinium), Dy (dysprosium), and 
Nd (neodium) can also be used. There is an effect which prevents invasion of not only a 
radiation effect but moisture, an alkaline metal, etc. also in such materials. 
[0051]The carbon film which contains at least diamond membrane or an amorphous 
carbon film (called what has the near characteristic, diamond like carbon, etc. to 
especially a diamond.) can also be used. These have dramatically high thermal 
conductivity and are very effective as a radiation layer. However, since it will be tinged 
with brown and transmissivity will fall if thickness becomes thick, it is preferred to use by 
as thin thickness (preferably 5-100 nm) as possible. 

[0052]Since it is in the purpose of the 1st passivation film 41 protecting TFT from an 
alkaline metal or moisture to the last, don't spoil the effect. Therefore, although the thin 
film which consists of material with the above-mentioned radiation effect can also be 
used alone, it is effective to laminate these thin films and the insulator layer (typically a 
silicon nitride film (SixNy) and a nitriding oxidized silicon film (SiOxNy)) which can bar the 
penetration of an alkaline metal or moisture. In the above-mentioned silicon nitride film or 
a nitriding oxidized silicon film, x and y are arbitrary integers. 

[0053]On the 1st passivation film 41, the 2nd interlayer insulation film (it may be called a 
flattening film) 44 is formed in a form which covers each TFT, and flattening of the level 
difference made by TFT is performed. As the 2nd interlayer insulation film 44, an organic 
resin film is preferred and it is good to use polyimide, polyamide, an acrylic, BCB (benz- 
cyclo-butene), etc. Of course, an inorganic film may be used as long as sufficient 
flattening is possible. 

[0054]It is dramatically important to carry out flattening of the level difference by TFT 
with the 2nd interlayer insulation film 44. Since the EL layer formed behind is very thin, 
when a level difference exists, it may cause poor luminescence. Therefore, before forming 
a picture element electrode so that an EL layer can be formed as much as possible in a 
flat face, it is desirable to carry out flattening. 

[0055]45 is the 2nd passivation film and bears the important role which blocks the alkaline 
metal diffused from an EL element. The thickness is just 5 nm - 1 micrometer (typically 
20-300 nm). The insulator layer which can bar the penetration of an alkaline metal is used 
for this 2nd passivation film 45. As a material, the used material can be used as the 1st 
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passivation film 41. 

[0056]This 2nd passivation film 45 functions also as a radiation layer which functions as 
missing the heat generated in the EL element and heat not being accumulated in an EL 
element. Since it is weak with heat when the 2nd interlayer insulation film 44 is an organic 
resin film, the heat generated in the EL element is kept from having an adverse effect on 
the 2nd interlayer insulation film 44. 

[0057]In producing an EL display as mentioned above, it was effective to have carried out 
flattening of the TFT with an organic resin film, but the structure in consideration of 
degradation of the organic resin film by the heat generated in the EL element did not 
have the former. In this invention, the point which has solved the point can also be said to 
be one of the features by forming the 2nd passivation film 45. 

[0058]The 2nd passivation film 45 functions also as a protective layer for keeping the 
alkaline metal in an EL layer from being spread to the TFT side, and functions also as a 
protective layer keep moisture and oxygen from invading into the EL layer side from the 
TFT side further at the same time it prevents degradation by the above-mentioned heat. 
[0059]Thus, it can be said that the point that a radiation effect is high in the TFT and EL 
element side, and the insulator layer which can bar the penetration of moisture or an 
alkaline metal separates is one of the important features of this invention, and is the 
composition which is not in the conventional EL display. 

[0060]46 is a picture element electrode (anode of an EL element) which becomes with a 
transparent conducting film, After opening a contact hole (puncturing) in the 2nd 
passivation film 45, the 2nd interlayer insulation film 44, and the 1st passivation film 41, it 
is formed so that it may be connected to the drain wiring 37 of TFT202 for current 
control in the formed aperture. 

[0061]Next, EL layer (EL layer which touches a picture element electrode strictly) 47 is 
formed of print processes. Although EL layer 47 is used by the monolayer or a laminated 
structure, it is used by a laminated structure in many cases. However, when laminating, it 
is desirable to combine print processes and a gaseous phase method (especially vacuum 
deposition is preferred). Since a solvent and an EL material are mixed and printed in print 
processes, when a ground has organic materials, there is a possibility of dissolving again. 
[0062]Therefore, the layer which touches a picture element electrode directly among EL 
layers 47 is formed by print processes, and forming by a gaseous phase method is 
preferred after it. Of course, if it can print using the solvent which a lower layer EL 
material does not dissolve, all the layers can also be formed by print processes. As a 
layer which touches a picture element electrode directly, although there may be a hole 
injection layer, an electron hole transporting bed, or a luminous layer, when forming which 
layer, this invention can be used. 

[0063]In order to use print processes as a formation method of an EL layer in this 
invention, it is preferred to use polymer system material as an EL material. As a typical 
polymer system material, polymer materials, such as a poly para-phenylene vinylene 
(PPV) system, a polyvinyl-carbazole (PVK) system, and the Polyful Oren system, are 
mentioned. 

[0064]In order to form the hole injection layer, electron hole transporting bed, or luminous 
layer which becomes with polymer system material by print processes, it prints in the 
state of a polymer precursor, and converts into the EL material which becomes with 
polymer system material by heating it in a vacuum. And an EL material required of 
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vacuum deposition etc. on it is laminated, and the EL layer of a lamination type is formed. 
[0065]It is preferred to specifically consider it as polyphenylene vinylene with heating as 
an electron hole transporting bed using polytetrahydro thiophenyl phenylene which is a 
polymer precursor. The thickness is just 30-100 nm (preferably 40-80 nm). As a luminous 
layer, polyphenylene vinylene or poly alkyl phenylene is [ polyphenylene vinylene and a 
blue light layer ] preferred to cyano polyphenylene vinylene and a green emission layer in 
a red light layer. The thickness is just 30-150 nm (preferably 40-100 nm). 
[0066]It is also effective to provide copper FUTARU cyanine as a buffer layer between a 
picture element electrode and the EL material formed on it. 

[0067] However, the above example is an example of the organic electroluminescence 
material which can be used as an EL material of this invention, and there is no necessity 
of limiting to this. In this invention, the mixture of an EL material and a solvent is printed 
and an EL layer is formed by making a solvent evaporate and removing. Therefore, when 
making a solvent evaporate, as long as it is the combination which does not exceed the 
glass transition temperature of an EL layer, what kind of EL material may be used. 
[0068]Chloroform, dichloromethane, gamma butyllactone, butyl Cellosolve, or an organic 
solvent called NMP (N-methyl-2-pyrrolidone) may be typically used as a solvent, and 
water may be used. It is also effective to add the additive agent for raising the viscosity 
of EL formation thing. 

[0069]As for a treatment atmosphere, when forming EL layer 47, it is desirable to 
consider it as a drying atmosphere with little moisture as much as possible, and to carry 
out in inactive gas. Since an EL layer deteriorates easily by existence of moisture and 
oxygen, when forming, it needs to eliminate such a factor as much as possible. For 
example, the dry nitrogen atmosphere, the dry argon atmosphere, etc. are preferred. For 
that purpose, it is desirable to install the device for printing in the interior of a room (this 
example inside of a clean booth) filled up with inactive gas, and to perform a printing job 
in the atmosphere. 

[0070]What is necessary is just to hold the interior of a room filled up with this festival 
and inactive gas to the atmospheric pressure state or the pressurization state (typically 
2-5 atmospheres, preferably 2-3 atmospheres). Since the device which needs evacuation 
equipment like a vacuum evaporator is not needed in forming an EL material when this 
invention is carried out, while equipment becomes simple, a maintenance also has an 
advantage used as an easy thing. 

[0071]If EL layer 47 is formed by print processes as mentioned above, the negative pole 
48 and the protection electrode 49 will be formed next. What is necessary is just to form 
these negative poles 48 and the protection electrode 49 with a vacuum deposition 
method. Degradation of an EL layer can be further controlled by forming continuously 
without carrying out air release of the negative pole 48 and the protection electrode 49. 
In this specification, the light emitting device formed by the picture element electrode 
(anode), an EL layer, and the negative pole is called an EL element. 

[0072]As the negative pole 48, the material containing small magnesium (Mg), lithium (Li), 
or calcium (Ca) of a work function is used. What is necessary is just to use the electrode 
which becomes preferably by MgAg (material which mixed Mg and Ag by Mg:Ag=10:1). A 
MgAgAI electrode, a LiAl electrode, and a LiFAl electrode are mentioned to others. It is 
an electrode provided in order that the protection electrode 49 may carry out the 
protective film of the negative pole 48 from external moisture etc., and the material 
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containing aluminum (aluminum) or silver (Ag) is used. There is also a radiation effect in 
this protection electrode 49. 

[0073]As for EL layer 47 and the negative pole 48, it is desirable to form continuously in 
the inert atmosphere dried without carrying out air release. This is for avoiding moisture 
absorption since it is very weak for moisture, when air release is carried out, when using 
organic materials as an EL layer. Even EL layer 47 and not only the negative pole 48 but 
the protection electrode 49 on it is still better to carry out continuously forming. 
[0074]The structure of drawing 2 is an example at the time of using the monochrome 
luminescence method which forms one kind of EL element corresponding to either of the 
RGB. Although only one pixel is illustrated to drawing 2 , two or more pixels of the same 
structure are arranged by the picture element part at matrix form. The EL layer 
corresponding to either of the RGB should just adopt a publicly known material. 
[0075]The method which combined the EL element and light filter of white light besides 
the above-mentioned method, A colored presentation can also be performed using the 
method which combined the EL element and fluorescent substance (the color conversion 
layer of fluorescence: COM) of blue or bluish green luminescence, the method which puts 
the EL element corresponding to RGB on the negative pole (counterelectrode) using a 
transparent electrode, etc. Of course, it is also possible to form the EL layer of white 
light by a monolayer, and to perform a black and white display. 

[0076]50 is the 3rd passivation film and the thickness is just 10 nm - 1 micrometer 
(preferably 200-500 nm). Although the purpose of forming the 3rd passivation film 50 has 
the main purpose of protecting EL layer 47 from moisture, it may give a radiation effect 
like the 2nd passivation film 45. Therefore, as a formation material, the same thing as the 
1st passivation film 41 can be used. However, as for the insulator layer which is easy to 
emit oxygen, since it may deteriorate by combination with oxygen when using organic 
materials as EL layer 47, not using is desirable. 

[0077]As mentioned above, since an EL layer is weak with heat, it is desirable to form 
membranes if possible at low temperature (preferably temperature requirement from a 
room temperature to 120 **). Therefore, it can be said to be a method for film deposition 
with desirable plasma CVD method, sputtering technique, vacuum deposition method, ion 
plating method, or solution applying method (spin coating method). 
[0078]Thus, although forming the 2nd passivation film 45 can also fully control 
degradation of an EL element, An EL element is surrounded still more preferably with the 
insulator layer of the bilayer formed on both sides of the EL element like the 2nd 
passivation film 45 and the 3rd passivation film 50, invasion of the moisture to an EL layer 
and oxygen is prevented, diffusion of the alkaline metal from an EL layer is prevented, and 
accumulation of the heat to an EL layer is prevented. As a result, degradation of an EL 
layer is controlled further and a reliable EL display is obtained. 

[0079]The EL display of this invention has a picture element part which consists of a 
pixel of structure like drawing 2 , and TFT from which structure differs according to a 
function in a pixel is arranged. TFT for switching of an OFF state current value low 
enough and TFT for current control strong against hot carrier injection can form in the 
same pixel by this, it has high reliability and the EL display in which good image display is 
possible (performance of operation is high) is obtained. 

[0080]Although TFT of multi-gate structure is used as TFT for switching in the pixel 
structure of drawing 2 , it is not necessary to limit to the composition of drawing 2 about 
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the composition of arrangement of an LDD region, etc. 

[0081]Provided TFT in the substrates face as a semiconductor device here, when forming 
the EL element electrically connected to TFT, the example which carried out this 
invention was shown, but. This invention can be carried out also when the transistor 
(referred to as MOSFET) formed in the silicon substrate surface is used as a 
semiconductor device. 

[0082]Suppose that still more detailed explanation is given about this invention which 
becomes with the above composition as it is also at the example shown below. 
[0083][Example 1] The example of this invention is described using drawing 4 - drawing 6 . 
Here, how to produce simultaneously TFT of a picture element part and the driving circuit 
part provided around it is explained. However, in order to explain simply, suppose that the 
CMOS circuit which is a basic circuit is illustrated about a drive circuit. 
[0084]First, as shown in drawing 4 (A), the ground film 301 is formed on the glass 
substrate 300 at a thickness of 300 nm. In this example, a nitriding oxidized silicon film is 
laminated and used as the ground film 301. At this time, it is good to make into 10 - 
25wt% nitrogen concentration of the direction which touches the glass substrate 300. 
[0085]It is effective to provide the insulator layer which consists of the material same as 
some ground films 301 as the 1st passivation film 41 shown in drawing 2 . It is effective to 
provide the insulator layer which generates heat easily since TFT for current control will 
send a high current, and has a radiation effect in as near a place as possible. 
[0086]Next, a 50-nm-thick amorphous silicon film (not shown) is formed by the publicly 
known forming-membranes method on the ground film 301. What is necessary is just the 
semiconductor membrane (a microcrystal semiconductor film is included) which does not 
need to limit to an amorphous silicon film and includes amorphous structure. The 
compound semiconductor film which furthermore includes the amorphous structure of an 
amorphous silicon germanium film etc. may be sufficient. The thickness should just be 20- 
100 nm in thickness. 

[0087]And an amorphous silicon film is crystallized by publicly known art, and the 
crystalline silicon film (it is also called a polycrystalline silicon film or a polysilicon film) 
302 is formed. Publicly known crystallization methods include the thermal crystallization 
method which uses an electric heat furnace, the laser annealing crystallizing method using 
a laser beam, and the lamp annealing crystallizing method using infrared light. In this 
example, it crystallizes using the excimer laser beam which used XeCI gas. 
[0088]Although the pulse oscillation type excimer laser beam processed into the line is 
used in this example, it may be a rectangle and continuous-oscillation type argon laser 
radiation and a continuous-oscillation type excimer laser beam can also be used. 
[0089]Although a crystalline silicon film is used as an active layer of TFT in this example, 
it is also possible to use an amorphous silicon film. However, it is more advantageous to 
use the crystalline silicon film which makes area of TFT for current control as small as 
possible, and is easy to send current through raising the numerical aperture of a pixel. 
[0090]It is effective to form the active layer of TFT for switching which needs to reduce 
the OFF state current with an amorphous silicon film, and to form the active layer of TFT 
for current control by a crystalline silicon film. Since carrier mobility of an amorphous 
silicon film is low, it is hard to flow through the OFF state current that it is hard to send 
current. That is, the advantage of both the amorphous silicon film which cannot send 
current easily, and the crystalline silicon film which is easy to send current can be 
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employed efficiently. 

[0091]Next, as shown in drawing 4 (B) f the protective film 303 which comes with an 
oxidized silicon film on the crystalline silicon film 302 is formed in a thickness of 130 nm. 
What is necessary is just to choose this thickness in 100-200 nm (preferably 130-170 
nm). Other films may be sufficient as long as it is an insulator layer containing silicon. This 
protective film 303 is formed in order to make possible concentration control delicate in 
order not to put a crystalline silicon film to plasma directly, when adding an impurity. 
[0092]And the resist masks 304a and 304b are formed on it, and the impurity element 
(henceforth a n type impurity element) which gives a n type via the protective film 303 is 
added. Lynn or arsenic can be used for the element and type target which belong to 15 
fellows typically as a n type impurity element. In this example, Lynn is added by the 

18 3 

concentration of 1x10 atoms/cm using the plasma doping method which carried out 
plasma excitation without carrying out mass separation of the phosphoretted hydrogen 
(PH 3 ). Of course, the ion implantation method for performing mass separation may be 

used. 

[0093]In the n type impurity fields 305 and 306 formed of this process. A dose is adjusted 
so that a n type impurity element may be contained by the concentration of 2x10 16 - 
5x10 19 atoms/cm 3 (typically 5x10 17 - 5x10 18 atoms/cm 3 ). 

[0094]Next, as shown in drawing 4 (C), the element which removes the protective film 303 
and belongs to 15 fellows who added is activated. Although the activation means should 
just use publicly known art, it is activated by the exposure of an excimer laser beam by 
this example. Of course, a pulse oscillation type or a continuous-oscillation type may be 
used, and it is not necessary to limit to an excimer laser beam. However, since activation 
of the added impurity element is the purpose, it is preferred to glare with the energy 
which is a grade which a crystalline silicon film does not fuse. It may irradiate with a laser 
beam, with the protective film 303 attached. 

[009 5] Activation by heat treatment may be used together when activating the impurity 
element by this laser beam. What is necessary is just to perform heat treatment of about 
450-550 ** in consideration of the heat resistance of a substrate, when performing 
activation by heat treatment. 

[0096]A boundary part Coined part) with the field which has not added the n type impurity 
element which exists in the end of the n type impurity fields 305 and 306, i.e., the 
circumference of the n type impurity fields 305 and 306, by this process becomes clear. 
This means that an LDD region and a channel forming region can form a very good joined 
part, when TFT is completed behind. 

[0097]Next, as shown in drawing 4 (D), the unnecessary portion of a crystalline silicon film 
is removed and the semiconductor membrane (henceforth an active layer) 307-310 of 
island shape is formed. 

[0098]Next, as shown in drawing 4 (E), the active layers 307-310 are covered and the 
gate dielectric film 31 1 is formed. What is necessary is just to use 10-200 nm of insulator 
layers which contain 50-1 50-nm-thick silicon preferably as the gate dielectric film 31 1. 
Layer structure or a laminated structure may be sufficient as this. In this example, the 
nitriding oxidized silicon film of 110-nm thickness is used. 

[0099]Next, the conducting film of 200-400-nm thickness is formed and patterned, and 
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the gate electrodes 312-316 are formed. In this example, a gate electrode and the wiring 
(henceforth a gate wire) for leading about electrically connected to the gate electrode are 
formed with another material. Specifically, a low resistance material is used as a gate wire 
rather than a gate electrode. This is for using material with small wiring resistance using 
the material in which micro processing is possible as a gate electrode, even if micro 
processing is impossible for a gate wire. Of course, a gate electrode and a gate wire may 
be formed with an identical material. 

[0100]Although a gate electrode may be formed with the conducting film of a monolayer, 
it is preferred to consider it as cascade screens, such as a bilayer and three layers, if 
needed. All publicly known conducting films can be used as a material of a gate electrode. 
However, the material which can be patterned after the line width of 2 micrometers or 
less is possible [ micro processing ] as mentioned above and specifically preferred. 
[0101]Typically Tantalum (Ta), titanium (Ti), molybdenum (Mo), The film which becomes 
by the element chosen from tungsten (W), chromium (Cr), and silicon (Si), or the nitride 
film (typical — a tantalum nitride film and a tungsten nitride film.) of said element A 
titanium nitride film, the alloy film (typically a Mo-W alloy, a Mo-Ta alloy) which combined 
said element, or the silicide film (typically a tungsten silicide film, a titanium silicide film) 
of said element can be used. Of course, it may use by a monolayer, or may laminate and 
use. 

[0102]In this example, the cascade screen which becomes by the tungsten nitride (WN) 
film of 50-nm thickness and tungsten (W) film of 350-nm thickness is used. What is 
necessary is just to form this by a sputtering technique. If inactive gas, such as Xe and 
Ne, is added as sputtering gas, film peeling by stress can be prevented. 
[01 03] At this time, the gate electrodes 313 and 316 are formed so that it may lap on both 
sides of the gate dielectric film 31 1 with a part of n type impurity fields 305 and 306, 
respectively. This overlapping portion serves as an LDD region which lapped with the gate 
electrode behind. 

[0104]Next, as shown in drawing 5 (A), a n type impurity element (this example Lynn) is 
added in self align by using the gate electrodes 312-316 as a mask. In this way, in the 
impurity ranges 317-323 formed, it adjusts so that Lynn may be added by the 
concentration of 1 / 2 - 1/10 of the n type impurity fields 305 and 306 (typically 1 / 3 - 

1/4). Specifically, the concentration of 1x10 16 - 5x10 18 atoms/cm 3 (typically 3x10 17 - 

18 3 
3x10 atoms/cm ) is preferred. 

[0105]Next, as shown in drawing 5 (B) y the resist masks 324a-324d are formed for a gate 

electrode etc. with a wrap form, and the impurity ranges 325-331 which add a n type 

impurity element (this example Lynn), and include Lynn in high concentration are formed. 

It carries out by the ion doping method for having used phosphoretted hydrogen (PH ) 

o 

also here, The concentration of Lynn of this field is adjusted so that it may become 1x10 
20 - 1x10 21 atoms/cm 3 (typically 2x10 20 - 5x10 20 atoms/cm 3 ). 

[0106]Although the source region or the drain area of n channel type TFT is formed of 
this process, in TFT for switching, it leaves a part of n type impurity fields 320-322 
formed at the process of drawing 5 (A). This left-behind field is equivalent to LDD regions 
1 5a-1 5d of TFT for switching in drawing 2 . 

[0107]Next, as shown in drawing 5 (C), the resist masks 324a-324d are removed, and the 
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resist mask 332 is newly formed. And a p type impurity element (this example boron) is 
added, and the impurity ranges 333 and 334 which contain boron in high concentration are 
formed. By the ion doping method for having used diborane (B.HJ here. Boron is added 

so that it may become 3x10 20 - 3x10 21 atoms/cm 3 (typically 5x10 20 - 1x10 

21 3 

atoms/cm no) concentration. 

[0108]Although Lynn is already added by the impurity ranges 333 and 334 by the 

concentration of 1x10 16 - 5x10 18 atoms/crn 3 , the boron added here is added by the 
concentration of at least 3 times or more. Therefore, it is thoroughly reversed to P type, 
and the n type impurity range currently formed beforehand functions as an impurity range 
of P type. 

[0109]Next, after removing the resist mask 332, the n type or p type impurity element 
added by each concentration is activated. As an activation means, it can carry out with 
the furnace annealing method, the laser annealing method, or lamp annealing method. In 
this example, 550 ** and heat treatment of 4 hours are performed among a nitrogen 
atmosphere in an electric heat furnace. 

[01 10]It is important to eliminate oxygen in atmosphere as much as possible at this time. 
It is because the surface of the gate electrode exposed when oxygen existed oxidizes, 
and the increase in resistance is caused and it becomes difficult to take ohmic contact 
behind. Therefore, as for the oxygen density in the treatment atmosphere in the above- 
mentioned activation process, it is preferably desirable to be referred to as 0.1 ppm or 
less 1 ppm or less. 

[01 1 1]Next, if an activation process is completed, the gate wire 335 of 300-nm thickness 
will be formed. What is necessary is just to use the metal membrane which uses aluminum 
(aluminum) or copper (Cu) as the main ingredients (it is considered as a presentation and 
50 to 100% is occupied.) as a material of the gate wire 335. Like the gate wire 21 1 of 
drawing 3 as arrangement, it forms so that the gate electrodes 314 and 315 (it is 
equivalent to the gate electrodes 19a and 19b of drawing 3 ) of TFT for switching may 
electrically be connected. ( Drawing 5 (D)) 

[01 12]Since wiring resistance of a gate wire can be made very small by considering it as 
such a structure, the image display region (picture element part) where area is large can 
be formed. That is, when the size of a screen realizes the EL display of 10 inches or more 
(30 more inches or more) of vertical angles, the pixel structure of this example is very 
effective. 

[01 13]Next, as shown in drawing 6 (A), the 1st interlayer insulation film 336 is formed. 
What is necessary is just to use the cascade screen which used the insulator layer 
containing silicon by the monolayer as the 1st interlayer insulation film 336, or was 
combined in it. The thickness is just 400 nm - 1.5 micrometers. In this example, it is 
considered as the structure which laminated the oxidized silicon film of 800-nm thickness 
on the nitriding oxidized silicon film of 200-nm thickness. 

[01 14]In the atmosphere containing 3 to 100% of hydrogen, heat treatment of 1 to 12 
hours is performed at 300-450 **, and hydrogen treatment is performed. This process is 
a process of carrying out the hydrogen termination of the azygos joint hand of 
semiconductor membrane by the hydrogen excited thermally. As other means of 
hydrogenation, plasma hydrogenation (the hydrogen excited by plasma is used) may be 
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performed. 

[01 1 5]Hydrogen treatment may be put in while forming the 1st interlayer insulation film 
336. That is, after forming the nitriding oxidized silicon film of 200-nm thickness, hydrogen 
treatment may be performed as mentioned above, and it may remain after that, and the 
oxidized silicon film of 800-nm thickness may be formed. 

[01 16]Next, a contact hole is formed to the 1st interlayer insulation film 336, and the 
source wiring 337-340 and the drain wiring 341-343 are formed. In this example, it is 
considered as the cascade screen of the three-tiered structure which carried out the 
aluminum film which contains [ this electrode ] 100 nm and titanium for a titanium film at 
300 nm, and carried out continuously forming of 150 nm of the titanium films by the 
sputtering technique. Of course, other conducting films may be sufficient. 
[01 1 7]Next, the 1st passivation film 344 is formed by a thickness of 50-500 nm (typically 
200-300 nm). In this example, the nitriding oxidized silicon film of 300-nm thickness is 
used as the 1st passivation film 344. A silicon nitride film may be substituted for this. Of 
course, it is possible to use the same material as the 1st passivation film 41 of drawing 2 . 
[01 18]It is effective to perform plasma treatment using the gas which contains hydrogen, 
such as H 2 and NH 3 , in advance of formation of a nitriding oxidized silicon film. The 

membraneous quality of the 1st passivation film 344 is improved because the hydrogen 
excited by this pretreatment heat-treats by supplying the 1st interlayer insulation film 
336. Since the hydrogen added by the 1st interlayer insulation film 336 is spread in the 
lower layer side simultaneously with it, an active layer can be hydrogenated effectively. 
[01 19]Next, the 2nd interlayer insulation film 347 that consists of organic resin as shown 
in drawing 6 (B) is formed. As organic resin, polyimide, polyamide, an acrylic, BCB (benz- 
cyclo-butene), etc. can be used. Since especially the 2nd interlayer insulation film 347 
has the strong implications of flattening, its acrylic excellent in surface smoothness is 
preferred. At this example, an acrylic film is formed by the thickness which can fully carry 
out flattening of the level difference formed of TFT. What is necessary is just to be 1-5 
micrometers (still more preferably 2-4 micrometers) preferably. 

[0120]Next, the 2nd passivation film 348 of 100-nm thickness is formed on the 2nd 
interlayer insulation film 347. In this example, since the insulator layer containing Si, 
aluminum, N, O, and La is used, diffusion of the alkaline metal from the EL layer provided 
on it can be prevented. The heat which moisture was not made to invade into an EL layer 
simultaneously, and was generated in the EL layer can be distributed, and degradation of 
an EL layer and degradation of a flattening film (the 2nd interlayer insulation film) by heat 
can be controlled. 

[0121]And the contact hole which reaches the drain wiring 343 is formed in the 2nd 
passivation film 348, the 2nd interlayer insulation film 347, and the 1st passivation film 
344, and the picture element electrode 349 is formed. In this example, it patterns by 
forming an indium-tin-oxide (ITO) film in a thickness of 110 nm, and is considered as a 
picture element electrode. This picture element electrode 349 turns into the anode of an 
EL element. It is also possible to use for an indium oxide titanium film or ITO the film 
which mixed the zinc oxide as other materials. 

[0122]In this example, it has the structure where the picture element electrode 349 was 
electrically connected to the drain area 331 of TFT for current control via the drain wiring 
343. There are the following advantages in this structure. 
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[0123]Since the picture element electrode 349 will touch organic materials, such as an EL 
layer (luminous layer) and a charge transport layer, directly, the movable ion contained in 
the EL layer etc. may diffuse the inside of a picture element electrode. That is, the 
structure of this example cannot connect the picture element electrode 349 to the drain 
area 331 which is a part of direct active layer, but can prevent invasion of the movable 
ion to the inside of an active layer by relaying the drain wiring 343. 
[0124]Next, it forms without forming EL layer 350 by the Toppan Printing method 
explained using drawing 1 and carrying out air release of the negative pole (MgAg 
electrode) 351 and the protection electrode 352 with vacuum deposition further, as 
shown in drawing 6 (C). It is desirable to precede to form EL layer 350 and the negative 
pole 351 at this time, to heat-treat to the picture element electrode 349, and to remove 
moisture thoroughly. Although a MgAg electrode is used as the negative pole of an EL 
element in this example, they may be other publicly known materials. 

[0125]As EL layer 350 [Embodiment of the Invention]The material explained by **** can 
be used. Although two-layer structure which becomes by the electron hole transporting 
bed (Hole transporting layer) and a luminous layer (Emitting layer) is made into an EL 
layer in this example, either a hole injection layer, an electronic injection layer or an 
electron transport layer may be provided. In this way, various examples are already 
reported and combination may use which the composition. 

[0126]In this example, polytetrahydro thiophenyl phenylene which is a polymer precursor 
as an electron hole transporting bed is formed by print processes, and it is considered as 
polyphenylene vinylene with heating. As a luminous layer, what carried out molecular 
dispersion of the PBD of 1, 3, and 4-oxadiazole derivative to the polyvinyl carbazole 30 to 
40% was formed with vacuum deposition, and the coumarin 6 is added about 1% as a green 
luminescence center. 

[0127]Although it is possible for the protection electrode 352 to also protect EL layer 350 
from moisture or oxygen, it is good to form the 3rd passivation film 353 still more 
preferably. In this example, the silicon nitride film of 300-nm thickness is provided as the 
3rd passivation film 353. You may form continuously without this 3rd passivation film's 
also carrying out air release after the protection electrode 352. Of course, as the 3rd 
passivation film 353, the same material as the 3rd passivation film 50 of drawing 2 can be 
used. 

[0128]The protection electrode 352 has a typical metal membrane which is provided in 
order to prevent degradation of the MgAg electrode 351, and uses aluminum as the main 
ingredients. Of course, other materials may be sufficient. Since EL layer 350 and the 
MgAg electrode 351 are dramatically weak for moisture, it is desirable to form 
continuously without carrying out air release even of the protection electrode 352, and to 
protect an EL layer from the open air. 

[0129]The thickness of EL layer 350 should just set thickness of 10-400 nm (typically 
60-150 nm, preferably 100-120 nm) and the MgAg electrode 351 to 80-200 nm (typically 
100-150 nm). 

[0130]In this way, the active-matrix type EL display of structure as shown in drawing 6 
(C) is completed. By the way, by arranging TFT of the optimal structure not only for a 
picture element part but a driving circuit part, the active-matrix type EL display of this 
example shows very high reliability, and its operating characteristic may also improve. 
[0131]First, TFT which has the structure of reducing hot carrier injection so that working 
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speed may not be reduced as much as possible is used as n channel type TFT205 of the 
CMOS circuit which forms a drive circuit. As a drive circuit here, a shift register, a buffer, 
a level shifter, a sampling circuit (sample and hold circuit), etc. are included. In performing 
a digital drive, signal transformation circuits, such as a D/A converter, are also included 
and it gets. 

[0132]In the case of this example, as shown in drawing 6 (C), in LDD region 357, the 
active layer of n channel type TFT205 has lapped with the gate electrode 313 on both 
sides of the gate dielectric film 311 including the source region 355, the drain area 356, 
LDD region 357, and the channel forming region 358. 

[0133]The consideration for not reducing working speed forms the LDD region only in the 
drain area side. This n channel type TFT205 seldom needed to care about the OFF state 
current value, and it is better to attach greater importance than to it to working speed. 
Therefore, as for LDD region 357, it is desirable to keep in a gate electrode in piles 
thoroughly, and to lessen a resistance component as much as possible. Namely, it is 
better to abolish what is called offset. 

[0134]Since degradation by hot carrier injection hardly worries p channel type TFT206 of 
a CMOS circuit, it does not need to provide an LDD region in particular. Of course, it is 
also possible to provide an LDD region like n channel type TFT205, and to take the 
measure against hot carriers. 

[0135]The sampling circuit is somewhat special compared with other circuits also in a 
drive circuit, and a high current flows through a channel forming region bidirectionally. 
That is, the role of the source region and a drain area interchanges. It is desirable to 
arrange TFT which needs to hold down an OFF state current value low as much as 
possible, and has a function about the middle of TFT for switching and TFT for current 
control in such meanings. 

[0136]Therefore, as for n channel type TFT which forms a sampling circuit, it is desirable 
to arrange TFT of structure as shown in drawing 10 . As shown in drawing 10 , a part of 
LDD regions 901a and 901b lap with the gate electrode 903 via the gate dielectric film 
902. This effect is as explanation of TFT202 for current control having described, and, in 
the case of a sampling circuit, it differs in that it provides in the form which faces across 
the channel forming region 904. 

[0137]When completing to drawing 6 (C) actually, airtightness is high so that it may not be 
further put to the open air, and it is preferred to carry out packaging (enclosure) by 
housing materials, such as protective films with little degasifying (a laminate film, an 
ultraviolet-curing-resin film, etc.) and a ceiling can made from ceramics. In that case, the 
reliability (life) of an EL layer improves by making the inside of a housing material into an 
inert atmosphere, or arranging a hygroscopic material (for example, barium oxide) inside. 
[01 38]If processing of packaging etc. raises airtightness, the connector (flexible printed 
circuit: FPC) for connecting the terminal and external signal terminal which were taken 
about from the element formed on the substrate or the circuit will be attached, and it will 
complete as a product. The EL display changed into such a state where it can ship is 
called EL module in this specification. 

[0139]The composition of the active-matrix type EL display of this example is explained 
here using the perspective view of drawing 7 . The active-matrix type EL display of this 
example comprises the picture element part 602 formed on the glass substrate 601, the 
gate side drive circuit 603, and the sauce side drive circuit 604. TFT605 for switching of a 
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picture element part is n channel type TFT, and is arranged on the intersection of the 
gate wire 606 connected to the gate side drive circuit 603, and the source wiring 607 
connected to the sauce side drive circuit 604. The drain of TFT605 for switching is 
connected to the gate of TFT608 for current control. 

[0140]The sauce side of TFT608 for current control is connected to the current supply 
source line 609, and EL element 610 is connected to the drain of TFT608 for current 
control. 

[0141]And the input-and-output wiring (connection wiring) 612 and 613 for transmitting a 
signal to a drive circuit and the input-and-output wiring 614 connected to the current 
supply source line 609 are formed in FPC611 used as external input output terminals. 
[0142]An example of the circuitry of the EL display shown in drawing 7 is shown in 
drawing 8 . this example — an EL display — sauce — a side — a drive circuit — 701 — a 
gate — a side — a drive circuit — ( — A — ) — 707 — a gate — a side — a drive circuit 
— ( — B — ) — 711 — a picture element part — 706 — having — **** . It is the general 
term with which the drive circuit included the sauce side processing circuit and the gate 
side drive circuit into this specification. 

[0143]The sauce side drive circuit 701 is provided with the shift register 702, the level 
shifter 703, the buffer 704, and the sampling circuit (sample and hold circuit) 705. The 
gate side drive circuit (A) 707 is provided with the shift register 708, the level shifter 709, 
and the buffer 710. The gate side drive circuit (B) 711 is also the same composition. 
[0144]Driver voltages are 5-1 6V (typically 10V), and, as for the shift registers 702 and 
708, the structure shown by 205 of drawing 6 (C) is [ n channel type TFT used for the 
CMOS circuit which forms a circuit ] suitable here. 

[0145]The level shifters 703 and 709 and the buffers 704 and 710 have the suitable 
CMOS circuit containing n channel type TFT205 of drawing 6 (C) like the shift register. It 
is effective to make a gate wire into multi-gate structures, such as double gated 
structure and triple gate structure, when raising each circuit reliability. 
[0146]Since the source region and a drain area are reversed and also the sampling circuit 
705 needs to reduce an OFF state current value, the CMOS circuit containing n channel 
type TFT208 of drawing 10 is suitable. 

[0147]The picture element part 706 arranges the pixel of the structure shown in drawing 
2. 

[0148]The above-mentioned composition is easily realizable by producing TFT according 
to the making process shown in drawing 4 - 6. Although this example shows only the 
composition of a picture element part and a drive circuit, If the making process of this 
example is followed, I think that it is possible to form logic circuits other than drive 
circuits, such as a signal dividing network, a D/A converter circuit, an operational 
amplifier circuit, and a gamma correction circuit, on the same board, and a memory part, a 
microprocessor, etc. can be formed further. 

[0149]The EL module of this example also including a housing material is explained using 
drawing 1 1 (A) and (B). The numerals used by drawing 7 and drawing 8 if needed will be 
quoted. 

[0150]On the substrate (the ground film under TFT is included) 1700, the picture element 
part 1701, the sauce side drive circuit 1702, and the gate side drive circuit 1703 are 
formed. The various wiring from each drive circuit results in FPC611 through the input- 
and-output wiring 612-614, and is connected to an external instrument. 
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[0151 ]this time — at least — a picture element part — as a drive circuit and a picture 
element part are surrounded preferably, the housing material 1704 is formed. Rather than 
the outer size (height) of the picture element part 1701, inside dimension (depth) is the 
shape or sheet shape of having a large crevice, and with the adhesives 1705, as the 
housing material 1704 forms a closed space in collaboration with the substrate 1700, it 
adheres to the substrate 1700. At this time, an EL element will be in the state where it 
was thoroughly enclosed with said closed space, and will be thoroughly intercepted from 
the open air. Two or more housing materials 1704 may be formed. 
[0152]The construction material of the housing material 1704 has preferred insulating 
materials, such as glass and polymer. For example, amorphous glass (borosilicate salt 
glass, quartz, etc.), glass ceramics, ceramic glass, organic system resin (acrylic resin, 
styrene resin, polycarbonate system resin, epoxy system resin, etc.), and silicone series 
resin are mentioned. Ceramics may be used. If the adhesives 1705 are insulating 
materials, it is also possible to use metallic materials, such as a stainless alloy. 
[0153]The construction material of the adhesives 1705 can use adhesives, such as epoxy 
system resin and acrylate system resin. Thermosetting resin and a photo-setting resin 
can also be used as adhesives. However, it is required to be the construction material 
which does not penetrate oxygen and moisture as much as possible. 
[0154]As for the opening 1706 between a housing material and the substrate 1700, it is 
desirable to be filled up with inactive gas (argon, helium, nitrogen, etc.). It is possible not 
only gas but to use inert liquid objects (representing [ by the perfluoro alkane ] liquefied 
fluorinated carbon etc.). About an inert liquid object, material which is used by JP.8- 
78159,A may be sufficient. 

[0155]It is also effective to provide a drier in the opening 1706. Material which is 
indicated to JP,9-148066,A can be used as a drier. What is necessary is typically, just to 
use barium oxide. 

[0156]As shown in drawing 1 1 (B), two or more pixels which have the separately isolated 
EL element in a picture element part are provided, and they all have the protection 
electrode 1707 as a common electrode. Although it presupposed that it is preferred to 
carry out continuously forming without carrying out air release of an EL layer, the 
negative pole (MgAg electrode), and the protection electrode in this example, if an EL 
layer and the negative pole are formed using the same mask material and only a 
protection electrode is formed with another mask material, the structure of drawing 1 1 
(B) is realizable. 

[0157]An EL layer and the negative pole should provide only a picture element part, and it 
is not necessary to provide them on a drive circuit at this time. Of course, even if 
provided on the drive circuit, it does not become a problem, but it is more desirable not 
to provide, if it takes into consideration that the alkaline metal is contained in an EL layer. 

[0158]The protection electrode 1707 is connected to the input-and-output wiring 1709 in 
the field shown by 1708. The input-and-output wiring 1709 is wiring for giving 
predetermined voltage (earth potentials, specifically [ in this example ] 0V) to the 
protection electrode 1707, and is connected to FPC611 via the conductive paste material 
1710. 

[0159]Here explains the making process for realizing contact structure in the field 1708 
using drawing 12 . 
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[0l6O]First, the state of drawing 6 (A) is acquired according to the process of this 
example. At this time, in a substrate end (field shown by 1708 in drawing 1 1 (B)), the 1st 
interlayer insulation film 336 and the gate dielectric film 311 are removed, and the input- 
and-output wiring 1709 is formed on it. Of course, it is formed simultaneously with the 
source wiring of drawing 6 (A), and drain wiring. ( Drawing 1 2 (A)) 

[0161]Next, when etching the 2nd passivation film 348, the 2nd interlayer insulation film 
347, and the 1st passivation film 344 in drawing 6 (B), the field shown by 1801 is removed 
and the aperture 1 802 is formed. ( Drawing 12 (B)) 

[0162]In a picture element part, the formation process (a picture element electrode, an 
EL layer, and the formation process of the negative pole) of an EL element is performed 
in this state. Under the present circumstances, in the field shown in drawing 12 , an EL 
element is made not to be formed using a mask material. And after forming the negative 
pole 351, the protection electrode 352 is formed using another mask material. Thereby, 
the protection electrode 352 and the input-and-output wiring 1709 are electrically 
connected. The 3rd passivation film 353 is formed and the state of drawing 12 (C) is 
acquired. 

[0163]Contact structure of the field shown by 1708 of drawing 1 1 (B) by the above 
process is realized. And the input-and-output wiring 1709 is a crevice (however, it fills up 
with the adhesives 1 705.) about between the housing material 1 704 and the substrates 
1700. That is, the thickness which can fully carry out flattening of the level difference of 
input-and-output wiring is required for the adhesives 1705. It passes and is connected to 
FPC611. Although the input-and-output wiring 1709 was explained here, other output 
wires 612-614 are similarly connected to FPC61 1 through the bottom of the housing 
material 1 704. 

[01 64][Example 2] This example shows a different example from the composition which 
showed drawing 3 (B) the composition of the pixel to drawing 13 . 
[0165]In this example, two pixels shown in drawing 3 (B) are arranged so that it may 
become symmetrical about the current supply source line 212 for giving earth potentials. 
That is, as shown in drawing 13 , the number of the wiring to need can be reduced by 
communalizing the current supply source line 212 between two adjoining pixels. TFT 
structure arranged in a pixel may remain as it is. 

[01 66]If it has such composition, it will become possible to produce a higher definition 
picture element part, and the quality of a picture will improve. 

[0167]According to the making process of Example 1, it can realize easily, and just refer 
to the explanation of Example 1 or drawing 2 for the composition of this example about 
TFT structure etc. 

[0168][Example 3] This example explains the case where the picture element part of a 
different structure from drawing 2 is formed, using drawing 14 . The process of forming the 
2nd interlayer insulation film 44 should just follow Example 1. Since TFT201 for switching 
covered with the 2nd interlayer insulation film 44 and TFT202 for current control are the 
same structures as drawing 1 , explanation here is omitted. 

[0169]If a contact hole is formed to the 2nd passivation film 45, the 2nd interlayer 
insulation film 44, and the 1st passivation film 41 in the case of this example, after 
forming the picture element electrode 51, the negative pole 52 and EL layer 53 are 
formed. In this example, after forming the negative pole 52 with a vacuum deposition 
method, EL layer 53 is formed with the Toppan Printing method or screen printing, with 
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the dried inert atmosphere maintained. 

[0170]In this example, the aluminum alloy film (aluminum film containing 1wt% of titanium) 
of 150-nm thickness is provided as the picture element electrode 51. As long as it is a 
metallic material as a material of a picture element electrode, what kind of material may 
be sufficient, but it is preferred that it is material with high reflectance. The thickness of 
EL layer 53 may be 120 nm, using the MgAg electrode of 120-nm thickness as the 
negative pole 52. 

[0171]In this example, carry out molecular dispersion of the PBD of 1, 3, and 4-oxadiazole 
derivative to a polyvinyl carbazole 30 to 40%, use as an EL material what added the 
coumarin 6 about 1% as a luminescence center, it is made to mix a solvent, and EL 
formation thing is produced. And the EL formation thing is applied with the Toppan 
Printing method or screen printing, baking treatment is performed, and the green luminous 
layer of 50-nm thickness is obtained. And TPD of 70-nm thickness is formed with 
vacuum deposition on it, and EL layer 53 is obtained. 

[0172]Next, the anode 54 which becomes with a transparent conducting film (this example 
ITO film) is formed in a thickness of 1 10 nm. In this way, if EL element 209 is formed and 
the 3rd passivation film 55 is formed as the material shown in Example 1 is also, the pixel 
of structure as shown in drawing 14 will be completed. 

[0173]When it is considered as the structure of this example, as for the substrate with 
which TFT was formed, a green light generated by each pixel is emitted to an opposite 
hand. Therefore, the field in a pixel in which the whole region, i.e., TFT, was formed mostly 
can also be used as an effective luminous region. As a result, the effective emission area 
of a pixel improves substantially and the luminosity and contrast ratio (ratio of light and 
darkness) of a picture improve. 

[0174]The composition of this example can be freely combined with any composition of 
Examples 1 and 2. 

[01 75][Example 4] Although Examples 1-4 explained the case of top gate type TFT, since 
this invention is not limited to TFT structure, you may carry out using the bottom product 
gated mode TFT (typically reverse stagger type TFT). Reverse stagger type TFT could be 
formed by what kind of means. 

[0176]Since a routing counter is the structure which is easy to make it less than top gate 
type TFT, reverse stagger type TFT is dramatically advantageous to reduction of the 
manufacturing cost which is a technical problem of this invention. The composition of this 
example can be freely combined with any composition of Examples 2 and 3. 
[01 77][Example 5] In drawing 6 (C) of Example 1, or the structure of drawing 2 , it is 
effective to use a high material of a radiation effect like the 2nd passivation film 45 as a 
ground film provided between an active layer and a substrate. In order that especially TFT 
for current control may send current for a long time, it is easy to generate heat, and 
degradation by self-generation of heat can pose a problem. In such a case, the heat 
deterioration of TFT can be prevented because a ground film has a radiation effect like 
this example. 

[0178]of course, it is also preferred the effect protected from the movable ion etc. which 
are diffused from a substrate, and to use the laminated structure of the 1 st passivation 
film 41, the compound which contains Si, aluminum, N, O, and M similarly, and the 
insulator layer containing silicon, since it is important. 

[0179]The composition of this example can be freely combined with any composition of 
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Examples 1-4. 

[0180][Example 6] When it is considered as the pixel structure shown in Example 3, since 
a substrate is emitted to an opposite hand, the light emitted from an EL layer does not 
need to care about the transmissivity of the insulator layer etc. which exist between a 
substrate and a picture element electrode. That is, even if it is material with low 
transmissivity somewhat, it can use. 

[0181]Therefore, it is advantageous when using the carbon film called diamond membrane 
or an amorphous carbon film as the ground film 12, the 1st passivation film 41, or the 2nd 
passivation film 45. That is, since it is not necessary to care about decline in 
transmissivity, thickness can be thickly set up like 100-500 nm, and it is possible to 
heighten a radiation effect more. 

[0182]As for thickness, since the decline in transmissivity should be too avoided about 
the case where the above-mentioned carbon film is used for the 3rd passivation film 50, it 
is preferred to use about 5-100 nm. 

[0183]When using a carbon film for any of the ground film 12, the 1 st passivation film 41, 
the 2nd passivation film 45, or the 3rd passivation film 50 also in this example, it is 
effective to laminate with other insulator layers and to use. 

[0184]This example is especially effective when considering it as the pixel structure 
shown in Example 3, but it is possible to combine with Examples 1, 2, and 4 or any 
composition of 5 freely. 

[01 85][Example 7] In this invention, by making TFT for switching into multi-gate structure 
in the pixel of an EL display, the OFF state current value of TFT for switching was 
reduced, and the necessity for retention volume is eliminated. This is a device for utilizing 
the area which retention volume monopolizes effectively as a luminous region. 
[0186]however, lose retention volume thoroughly — the effect of extending an effective 
emission area only by making the area of exclusive use small is acquired also until there 
is nothing. That is, it is enough by making TFT for switching into multi-gate structure to 
reduce an OFF state current value and just to carry out reduction of the area of 
exclusive use of retention volume. 

[0187]In that case, as shown in drawing 15 , the retention volume 1401 may be formed in 
the gate of TFT202 for current control, and parallel to the drain of TFT201 for switching. 
[0188]The composition of this example is freely combinable with any composition of 
Examples 1-6. That is, retention volume is only provided in a pixel and limitation is added 
to neither TFT structure nor the material of an EL layer. 

[01 89][Example 8] In Example 1, although laser crystallization is used as means forming of 
the crystalline silicon film 302, the case where different crystallization means are used is 
explained at this example. 

[0190]In this example, after forming an amorphous silicon film, it crystallizes using the art 
indicated to JP,7-1 30652,A. The art indicated in the gazette is the art of considering it as 
the catalyst which promotes crystallization (promotion), and obtaining a high crystalline 
crystalline silicon film using elements, such as nickel. 

[0191]After a crystallization stage is completed, the process of removing the catalyst 
used for crystallization may be performed. In that case, what is necessary is just to carry 
out gettering of the catalyst by the art indicated to JP,10-270363,A or JP,8-330602,A. 
[0192]TFT may be formed using the art written in the application specification of 
Japanese Patent Application No. 11-076967 by these people. 
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[0193]As mentioned above, the making process shown in Example 1 is one example, and if 
the structure of drawing 6 (C) of drawing 2 or Example 1 is realizable, it will be 
satisfactory even if it uses other making processes. 

[0194]The composition of this example can be freely combined with any composition of 
Examples 1-7. 

[01 95][Example 9] In driving the EL display of this invention, the analog drive using the 
analog signal as a picture signal can also be performed, and the digital drive using a digital 
signal can also be performed. 

[0196]When performing an analog drive, an analog signal is sent to the source wiring of 
TFT for switching, and the analog signal included the gradation information serves as gate 
voltage of TFT for current control. And the current which flows into an EL element is 
controlled by TFT for current control, the luminescence intensity of an EL element is 
controlled, and a gradation display is performed. When performing an analog drive, it is 
good to operate TFT for current control in a saturation region. 

[0197]On the other hand, when performing a digital drive, unlike an analog gradation 
display, the gradation display called time division driving is performed. That is, by adjusting 
the length of emission time, it shows as color gradation is changing visually. When 
performing a digital drive, it is good to operate TFT for current control in a linear zone. 
[0198]Since speed of response of an EL element is dramatically quick compared with a 
liquid crystal element, it can be driven at high speed. Therefore, it can be said that it is an 
element suitable for the time division driving which divides one frame into two or more 
subframes, and performs a gradation display. 

[0199]Thus, since this invention is the art about element structure, what kind of thing 
may a drive method be? 

[0200][Example 10] Although it presupposed that it is preferred to use organic 
electroluminescence material as an EL layer in Example 1, even if this invention uses an 
inorganic EL material, it can be carried out. However, since the present inorganic EL 
material has dramatically high driver voltage, when performing an analog drive, TFT which 
has the resisting pressure characteristic that such driver voltage can be borne must be 
used. 

[0201]Or if the inorganic EL material in which driver voltage is prospective still lower is 
developed, applying to this invention is possible. 

[0202]The composition of this example can be freely combined with any composition of 
Examples 1-9. 

[0203][Example 1 1] Since the active-matrix type EL display (EL module) formed by 
carrying out this invention is a spontaneous light type, it is excellent in the visibility in a 
bright place compared with the liquid crystal display. Therefore, a use is large as an EL 
display (the display display incorporating an EL module is pointed out) of a direct viewing 
type. 

[0204]The size of an angle of visibility is mentioned as one of the points with a more 
advantageous EL display than a liquid crystal display. Therefore, it is good to use the EL 
display of this invention for appreciating TV broadcast etc. by a big screen as a display 
display (display monitor) of 30 inches or more (typically 40 inches or more) of vertical 
angles. 

[0205]It not only can use as EL displays (a personal computer monitor, the monitor for 
TV broadcast reception, an advertising display monitor, etc.), but it can use as a display 
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display of various electronic devices. 

[0206]As such an electronic device, a video camera, a digital camera, a goggles type 
display (head mount display), car navigation, a personal computer, and a Personal Digital 
Assistant (a mobile computer.) the picture reproducers (concrete — a compact disk 
(CD).) provided with the recording medium, such as a cellular phone or a digital book 
Recording media, such as a laser disc (registered trademark) (LD) or a digital versatile 
disc (DVD), are played, and the device provided with the display which can display the 
picture etc. are mentioned. The example of these electronic devices is shown in drawing 
16. 

[0207] Drawing 16 (A) is a personal computer and contains the main part 2001, the case 
2002, the indicator 2003, and the keyboard 2004. This invention can be used for the 
indicator 2003. 

[0208] Drawing 16 (B) is a video camera and contains the main part 2101, the indicator 
2102, the voice input part 2103, the operation switch 2104, the battery 2105, and the 
television part 2106. This invention can be used for the indicator 2102. 
[0209] Drawing 16 (C) is some head attachment type EL displays (right piece side), and 
contains the main part 2201, the signal cable 2202, the head fixing band 2203, the display 
monitor 2204, the optical system 2205, and the display 2206. This invention can be used 
for the display 2206. 

[021 Oj drawing 16 — ( — D — ) — a recording medium — having had — picture 
reproducer (specifically DVD reproducer) — it is — a main part — 2301 — recording 
media (CD, LD, or DVD) — 2302 — an operation switch — 2303 — an indicator — ( — a 
— ) — 2304 — an indicator — ( — b — ) — 2305 — containing . This invention can be 
used for these indicators (a) and (b), although an indicator (a) mainly displays picture 
information and an indicator (b) mainly displays text. This invention can be used for a CD 
reproduction device, a game machine machine, etc. as picture reproducer provided with 
the recording medium. 

[021 1] Drawing 16 (E) is a portable (mobile) computer, and contains the main part 2401, 
the camera part 2402, the television part 2403, the operation switch 2404, and the 
indicator 2405. This invention can be used for the indicator 2405. 

[0212] Drawing 16 (F) is an EL display and contains the case 2501, the buck 2502, and the 
indicator 2503. This invention can be used for the indicator 2503. Since the angle of 
visibility of an EL display is large, when it big-screenHzes compared with a liquid crystal 
display, it is advantageous, and in the display of 10 inches or more (especially 30 inches 
or more of vertical angles) of vertical angles, it is advantageous. 

[021 3]If the light emitting luminance of an EL material will become high in the future, it 
will also become possible to carry out extended projection of the light containing the 
outputted picture information with a lens etc., and to use for the projector of a front type 
or a rear mold. 

[0214]As mentioned above, the scope of this invention is very wide, and applying to the 
electronic device of all fields is possible. The electronic device of this example is 
realizable, combining Examples 1-10 freely. 
[0215] 

[Effect of the Invention]By using this invention, an EL layer can be formed very cheaply. 

Therefore, the manufacturing cost which produces an EL display is reduced. 

[021 6]It can prevent spreading an alkaline metal from an EL layer and having an adverse 
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effect on a TFT characteristic by providing the insulator layer which can bar the 
penetration of an alkaline metal between an EL layer and TFT. As a result, the 
performance of operation and reliability of an EL display can be raised substantially. 
[0217]The manufacturing cost of an electronic device is reduced by using the EL display 
which can be manufactured cheaply as a display display. Imaging quality becomes it is 
good and possible [ producing a durable (it is reliable) application product (electronic 
device) ] by using the EL display which raised the above-mentioned performance of 
operation and reliability. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The figure for explaining the principle of the Toppan Printing method. 
[Drawing 2] The figure showing the section structure of the picture element part of an EL 
display. 

[Drawing 3] The figure showing the upper surface structure and composition of a picture 
element part of an EL display. 

[Drawing 4] The figure showing the making process of a active-matrix type EL display. 

[Drawing 5] The figure showing the making process of a active-matrix type EL display. 

[Drawing 6] The figure showing the making process of a active-matrix type EL display. 

[Drawing 7] The figure showing the appearance of an EL module. 

[Drawing 8] The figure showing the circuit block composition of an EL display. 

[Drawing 9]The figure to which the picture element part of the EL display was expanded. 

[Drawing 10] The figure showing the element structure of the sampling circuit of an EL 

display. 

[Drawing 1 1] The figure showing the appearance and section structure of an EL module. 

[Drawing 12] The figure showing the making process of contact structure. 

[Drawing 13] The figure showing the composition of the picture element part of an EL 

display. 

[Drawing 14] The figure showing the section structure of the picture element part of an 
EL display. 

[Drawing 15] The figure showing the composition of the picture element part of an EL 
display. 

[Drawing 16] The figure showing the example of an electronic device. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
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2.**** shows the word which can not be translated. 
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[Drawing 15] 
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^<^ot<Sfc^ LDDfli|£3 3 ^^BS-T^Ci: t 
^Jfg-efc^o -t<D«^. JSttJlttV— X«*3 K Kb 
-f >««3 2fccfcu:^^^;Uff^/*fIi^3 4^e>fc-5o 

[0045] mtz. aL54«aE«**<-r*^i^« 

«3SE«JWffl T F T 2 0 2 ODSttJl 

***;u»fie««) (0MJi^ji<-r^ ($?^L<[i5o 

-100nm % JbC^L<li60-80nm) ZL t 
t^Stltrfe^o i^lZ, ^«;f>yiTFT2 0 1©« 

ttil (»lz^^*;H»dt«*) (»* 
L< 1*2 0-5 0 nrru $ L < (*2 5 - 4 0 n 

m) C <t ti^"5aT?fc^>o 
[0 0 4 6]*:, 4 1lill/^7v^-v3>lt?fc 
y, KJ$fi 1 0 nm~ 1 urn (»* L < I* 2 0 0-5 0 

onm) t?*i\t&i\ &mtLT\z. mmzstimm 

C^n 0 ^vK-y 3 >I4 1 (*ft* 
£t>0 0 *«»|CT FTO)±*lcKlt&;h,«E LjilZli 

1 / <^i/K-i/ 3 >H4 i iic*ib0)7;u* >j^l (rT 

[0 0 4 7] mi /<7V'<-y3>i4 1 fC«cJ» 

»*S*fc1** c^t?E L JB0)ttS&<b £l* C c <t t^Sft 

a*tt£*T«Cfc#ifi5«-e&«. E Lit LT 

^«««$ffltx^ii^. K*to)tt*izj:y^b-r*a) 

[0 0 4 8] T)\,-h*)$imo>mm%:mi. 2*\zi&m&} 
^ztt^mftfetimtLxi*. b (from) . c cm 
m) . n (a*) A>t>iMi^^^^< £*>—o(r>7tm 

t. a i (7;us-OA) , s i (a*) % p (■;» 

ff&tlio S<b7';U5— OA (A I xNy) IZ 

«S$+L*7;U5-OA0)S1b^. K<bS* (S i xC 
y) iz-f-tasn^S^co^^bife). ^b^^ (S i xN 

y) (zfta^+L^am<DMib^. mt*om (b x n 

y) lcftS^tL^>7txO^(7)a^b». y>ft*0* (Bx 
Py) lC«S3F*i4^0*(7)y >fc**fflL*«CiA«pI 
ffiT?fc«o ^b7;US-0A (A I xOy) 

a$ti^>7';usiiOAcD^b!fe)i4ig? , c1±ic@ti, gftfeas 
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[0049] ±mt^mz^(D7tm^m^^ 

toLT, A I N x O y t^^f tl^MUkT^S-^A 
[0 0 5 0] £fc. ^6308 6 2-9 O 2 6 0%*I:E 

KS*tfc*t»*fflL^4ct36<-e#-Bo sn*». sua 

K N. O, M£-&tr$MiI!S MIL, M(3*±£I5tffi(D 

»*L<ttCe HzU^iO , Yb 
(-f yr>Utf^i0 , Sm (+f-^'J^A) , Er (x;u 
tf^A) , Y (-fyh'J^A) , La (7^»,G 
d (tfKU-^iO . Dy (yX^DvOA) „ Nd 

[0051] 1 KSiKxiir 

< SHMBJS (»* L < I* 5 ~ 1 OOnm) T*m^4 
[0 0 5 2] ttfe. Bl *>K— >I4 1 COg 6*) 

fife < £T*7;u*> U bTFT £fSH"T 4 c 

^lu-scirtt^^,^ c;h£<DaMi£. r;u*y 

IKSixNy) -PSIbKlbSJRH ( S i O x N 

y) ) tSWB-T 4C±:tt*airT?a&4a fcfc\ ±IEHib 

a*KXtta<bK<ba*MlCfiL\T. x. yl*ff*0>» 

&-e&4 0 

[0 0 5 3] I1y^v'<-y3>l4 1 <D±IZ|^ « 

TFT$i5«fc5wei2m j i6Si wmnatn 

rjttfi^) 44£ffe/£L > TFTCcCoTX^^M 
0>¥*Hb£fT?. »2JBBMS«B4 4 4: LTI*. 
8BB*<»*L<, #"J-f5h\ #'J75 K, 
BCB (^!/y^n?f» l££ffll>4<i:&l^ #J 

I*. 

[00 54] S2HmitK»JS4 4lCcfc^TT F T\Z£Z> 

«a svswb-r 4 z i i* icasr* $> 4 . mzumts 

*i4 E LHI±*»lz»Lxfc A. SStfffffi-r « c fc (c<fc 



**«it¥fflBi=»rt l ? 4 j: ^ js-t 4 

[0055] Sfc, 4 5Iif 2A°7y^-va>I^fc 
l:li20-300 nm) <fr4xl^St^o C0S2A°«r> 

va >J3l4 5 1*. T)Vh U*ao>aSaSlSlf 5 4*6 
iI^fflL^ 0 LTI3\ 11/^y^-yayl 

4 1 £ LTfflL*fc»JH£^4::£*<T?gr4o 
[0 0 5 6] 1^ ZCDlg 2/\'> >I4 51* 

to. E Li^MLfc^l2ir«l4 4i:li 

[005 7] «T3*0)cfc5^ELa^«lt*<t«-r4l=a& 

fcotT ft **«tt»M^¥tlfls-r 4 c <h ttwas-efc 

-ya>!4 5 £i£lt4C£lc£oT^(D;5£fl?&LT 
L * 4 t, » (7) - O t » 4 0 

[0 0 5 8] *fc % m2/^v ->3 >SI4 5li±E 

ttlzJ:4Sfe<b*l»Ci:H*l^ E LB4KD7VU* 'J *■ 
*<T FTffliJ^^ffitJL/j:LN^^lcrStci6(7)«ii^^ L 

[0 0 5 9] Z^cfcdfwTFTffliJtEL^fflt^Jftgft 
4o 

[0 0 6 0] 4 6ttan«*K a eQ:4HX«a 

(EL*ffl)B8) t?*y. S2/^^y^-va>fl|4 
5. «2»P B H6»|K4 4&«JSl/<^*>'< — *>g»B4 
1 |z=j>^^7 h/1^->u (IBTL) *Bltfc«, ff^^^tife 
>BTL»ICt5L^r«aE»JWfflT FT 2 0 2(7) KU-f >E« 
3 7lz»ttS*L4J:5lc}KfiE**i4o 
[o o 6 1 ] ^izelH (jKffiiciiH*tta[cffir4E 

Li) 4 7*<fflM»lZ*y»*S*L4. ELl4 7li* 
■XI*WJB«atffflL^64x4*<. a»«3ft-Cffl^6*i4 

i=«»a36<»*L^) fc**a^*#5i*4ctA<a*L 

I*. BlMa-CttSmti E L*r»tS;B$LTEPfl!ijr4a) 
fe4o 

[0062]«tot, E L®4 7CD : 5^1I^m@ICia» 
«*i4JB*9iHa-e»«L. t*iaW4M»T?»*t 
4Cfc*«#*LL^ TJB© EL Lttt^ 

»«*ffl^TEP»J-r4cfci<-e**ttf±Ta>JBSHi«ltt 
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[0 0 6 3] *JMB-eiiE Ll0M*;ii: LTEPSfl;* 
— U>tf — U> (PPV) /KUbf— JU* 

;u/W— ;b (pvk) tK'J -?)\s*L>>Jkts:i:<r>mft 
[006 4] *'J V— ?S *t#4-efc£ IE AH. IE^L$fj 

tK'J 7-8tffil?46E L«*4f^$i1b-T^o fit, 

[0 0 6 5] SttMlzl*. lEflJUiSIJii: LTI±, *°'J^? 
— mmfaX'fo&rf 1 )^- h=y t KPft7i-;i/7x-b 

Ll*o Mffli 3 0-1 O 0 nm (»$ L < tt4 
0-8 Onm) <t-r*Uifil^ MJIi: Ltli, 

3te»i::te# 'J7i-ly>t:-U>, »ft*ftJilcli/K 'J 

L l^o ffiWI* 3 0-1 5 0 n m (»* L < It 4 0 - 
1 0 0 nm) tffo\£&l^o 

[0 0 6 6] &tz. i*fat*a)±i3/8S*i4E L 

[0 0 6 7] in, ja-ta)«ij(i*96Ma)E L«*4i: lt 

t (Dm^ynz wm l r . s»« £ mib * itxm^-t & 
ztizj:y EL»s»fiK-r*. tot, »ass«bsii- 

[0 0 6 8] ftSfcJlciiJgJgi: Lt^PP7t^A, V 

[0 0 6 9] ELl4 7$Mt«s ffiJlSSH 

fr5Ct*<M*LL\ Q ELJBI47K»-VbM*0)ffffilz«fco 
T^lc&ibLT LS Mtii-tZ>V&\*mti^O>& 

otim&zwt%Lxt$<!&mtf$>z>o eaifc 



[0 0 7 0] ^Stt#X*3flEaLfcartl±*ft 
EEttffit L<I*JPEE«S8 (fti!WU:fi2~5ft;jE* »S 
L<l42-3m/±) rc«*Lrj3Ittf*L^ ^Sll 
JfiLfc»*. EL»»S«Bir*l3fcfc-3TJlffl«»« 
«a>*5aJlffi»»BMi$i&Ki:-r-B*«*(&»i: Lfc 

[00 7 1 ] m±(DJ:5lzLr E LJB4 7 SfflJMJSfelZcfc 

*-*Ui«fcl*. Bfl4 8^fi»lfl4g$*&tttt 

**« (»«) . E LlB&^tt«-e^3F*L^*3fe*^ 

[0 0 7 2] PS4I4 8 <!: LTf*. ttWSKeD/JvSiv*^ 
(Mg) , 'JfOA (Li) SL< tt*;uv^ 
A (Ca) £*fr»*4£ffll>4o *?£L<(iMg A g 

(Mg<tAg£Mg:Ag=10:1 T*?I^ Lfr*t*4) 
T?fc4WI£ffllMxlifil*o KtMgAgA ill, 

l i a i mm. *tz. l i fa i nutfmif *>4n%o * 

-r-sfeaft^Hit^+t^ma-rfcy. t^us— ca 
i) mL<\tm (Ag) s*t7#*4A<ffli^e,*t3>„ ^<d 

«Btt« 4 9 Id tt«[|»» JR t fc « o 
[0 0 7 3] ftfc\ E LJ14 7Rltm&4 8 liASiUgjft 

Klt4*=tf)T?fc&o E LI4 7&l/»ffi4 8f£ 

(m<, *o>±(Df8Bi««4 9*-ein«»fiK-r*t* 

[0 0 7 4] ^fc. H2(7)«3Sl±RGB(DL^*L3!lMCM' 
[0 0 7 5] ±IS^5Ciani3t. Sfe^7tO)EL 

n=f-£i)=7— juz—zmfr-stiittzyj^ w-fexi* 

t«*ftO)ELWtS*H: (^^ttCDfe^S^ : CC 

m) t&mfr&tttztt. mm wfanm) iz&bmw 
*o>e Lm&mmxwtf&Lx&mmTjk&'n? zt*>*im 

[0 0 7 6] g/;, 5 0 \tm 3 a >JST?fc 
y . fll/Sl* 1 0 nm- 1 /idl (ff* L< 14 200-50 
Onm) ttixtfai^ l3n"^vK-y 3 >l50S 
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Slttifc-BrTtifiL^. got, »«*M»iLTttWl/< 
*. ffiU ELl4 7iLtffltt«*ffl^4«^ K 

[0 0 7 7] *fc % ±5S0)cJ;5I^E L/fli^fCllLNCD 

■c. tt*-<<(sa (»s l i 2o°c^-e<D 

cvdji m^Mm : ,£. -r^->^u— ^< 

[0 0 7 8] CCDcfc l2/\°«r>^-y3>l4 5 

I*-C*5*<. $t>l::»3:L<l*E L*^f2y^7v^ 
-V3>I4 5Ml3/^r>^-va>l50(hlvo 

R6Co *CD«*. ELBO)fife<bA<S&lC«l»JS*LrfiJi 
[0 0 7 9] ##P^(DE LS^SMl£l]2CD<fc ? 

*y h***jT&Aiz&i\nffimwmT ft ttm 

■•aS^RTfta (Kf^tt^CD^LN) ELS^giMI 
[0 0 8 0] fc*3. H20)®*4g^lCfcLNTX-r 

£a< % LDD««o)is»«a)«ifiS;izBaLrtti2i2(D«|fie 

[008 1] CCtlJIWC^iT-tLT 
TFT^fSlt. TFTlCBStWlCffijBIS+tfcEL*^* 

^«!:LtvU^>Sfi®lcM$^fch7>vX^ (M 
OSFETtfflitli) «ffll^a^lCt*«BM£S«E 

[0 0 8 2] Jil±(D«filc-ea4*9ie8lzotxT. VLTIZ 

o 

[0 0 8 3] mmmM *»wa>*jfcM=oi*Ti»4 
izts it & *i 4 igSftiussaitT) t f t s mmiz^m-t & 

[00 8 4] B4 (A) 



ffi3 0 0_tlCT*tyS3 01^3 0 0 nm<DJl£ l=»JiW 

4o *S8tE«-er*T*«3 o i £ LTBibMib&ane 

SiLtfflL^o CCDB#. #7XI«3 0 OlZ^-f^^ 

[0 0 8 5] T*gl3 0 1fl)-»tLT, El 2 |Z 

»Lfcftl/ty£/'<--»>a>Il4 1 tH«fl)»»4^ft 
*«6«SK*Klt*Ci:l±*ja-efe-6o «SSE#JWffl T F T 
li*»iffiSS«rci:ir:3&:5(D-t?»S»L'\b-r<. 
3fit^C5lctt»Jtt*iD**J6lta*Kitr*5< d^l* 

[0 0 8 6] ^l:T«Jl3 0 1 (D±lZ5 0 nm(£>J¥£<D 

4o <cfe\ ffaa&XKr=iB«T«&Ki±tt<, nmn 
«as*tr*»*n 

0-100 nm<DJS*T?a&*lIiai* 0 

[0087] fir, '£%L<D&ffi\zj:t>)$msmmm : £: 
tsaibu tsasman a >BEBL<ii7K 

ft**fcLri*. «»*Fs«fflLfc»ea^b*a. u— 

e C I **XSffl^fcXtv7l/- if— 3t*ffll^r*SS<b 

[0 0 8 8] *sllfc«-ettaitticjnxLfc/<;u^ 
tii^u a«*«so>7;u=r>u— tf— ft^a««a 

[0 0 8 9] ***«1ftt|Saaa»K*T FTCDgtt 

fc^o l*u «st«WfflTFTa>H»*-e**t=it'h 

[0090] aas % ^-^assE*is*"r**&B(Z)fc*x-r 
a*»HT FTo>»ttii«MaasaiR-e»jsr«c^: 

aiia>8s#a>«jfl ct*<-e#-B. 

[009 1] &lc. B4 (B) ICTF-Tcfc^lc. 

mfl!3 0 2±lz8HbJ£«Krfc*«KK3 0 3S130 
nmtf)J^£|Cff£/&-f £> 0 CKDHSli 1 0 0 - 2 0 0 n m 
(»* L < I* 1 30-1 70nm) (DjEffl-eill^li 6 

i*. *fc, sa«r«t7«tiHi?ftnatta)K-etiai^ 

^ X-7 ICB8 * *Ltt ^ J: 5 ICT 4 fc 46 £ • «M>a 
«fi*IWSRlffilc-r*fc«>rzKlt4o 
[009 2] *Lt, f(D±l:bvXh7X^3 04 
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a, 3 04b$ML, «ai303^LtnI*W4 
SMC Jit" 6 Tt^t. ^MlCli'J>XI±StS^ffll^Ct 

a<i?£6o ft as* &&$&mv\t7 > (PH3) 

y&£fiH\ 'J>S1 x 1 o18 a toms/cm3(D;MS"^;^*n 
T£o «JHL fCS^8t£*r5 -f^h>-f > Zf3 1st— is a 

[0093] ^<DJim\z&i)Mm£tLZnm^i®mm 

3 0 5. 3 0 6l:(t nS^^Fiji$^j7C^^<2 x 1 016-5 
x i o19atoms/cm3 (ttgtfjlcl4 5 x i oW~ 5 x 1 o 
18 a toms/cm3) 0)lJ|t^**L* <fc "5 Id K— 

[0 0 9 4] B4 (C) (C^-Tcfc5lC. «SM3 

mm L3SL^IJS0)x^;u^T*«B*rr * - 1*<#* l 

[0095] fcfc. z (D y 2 — Tti^ cfc & ^m^Ttmco 

^#ILt4 5 0-5 5 0°CflJg<Dj&^Il£*T*f4& 

[0 0 9 6] CCQXfflZ^ y nS^*MS)««3 0 5. 3 
06CD3SSI5. fiP*>. nS^«ttHi«3 O 5. 3 0 6 <7)Jg 

*»« (»*») tfWttUitt*. CttCi:!*. tlZTF 

[0 0 9 7] 14 (D) (Z^-Tcfc^fC. DSSRSI 

*«<D^Btt»»S»5SLr. (JUT* 
SttJiirl^) 3 0 7-3 1 05M« o 

[0 0 9 8] B4 (E) \Z^£ ?\Z S ;£t£Jf3 

0 7-3 10 JS-^T^- h$6i!3 1 1 £MflttZ> 0 
f— hSteSJl3 1 1 £ LTI4. 10-200 nm, Jf| 
L<l*5 0~ 1 50 nma)ff$(7)S**#t?*6»KSffl 

ivwmu*. c*itt*ii«ac-etw»«fflT?t.ftLx ll * 

[0 0 9 9] ^IC, 2OO-4OOnmj|0^1ISi 
fi£L. /^-->^Lty-hi#3 1 2-3 1 6£ff2 



y-hE«i=i4iiwffljipxi*-e*a< ttE»a 

[0100] Sfc. <f— hSffif±msa>»®M-e^L 
ttsi^ iasicjKcrxjB. =mti^tzmmmt 

[0 10 1] ft»MfZld\ £>£;U (Ta) . 
(T J ) . ^E'J ^> (Mo) . £ >{/Xt> (W) % 
^7 PA (C r) . V'j =]> (S i ) frt>Ml£*ltz7tmX* 

fe^flSs £/rl4mJfE^J?t<7>^b«l (ftawicf*a-|b^ 
>*;uflL M1b^>yx^>fli. »b**>») % *fc 

[0 1 0 2] *HjSfc#lJT*l£. 5 O nm«0)3ib$ 
T> (WN) Jli:. 3 5Onml50^>^f> (W) 

*U4&l*o £fc> ^^'^fXdiLrXe, Nef(D^ 

[0 10 3] &tzZG>m. f— hSffi3 13. 3 1 6 14 
-t*l-e*LnS=F*Btt»«3 0 5. 3 0 6©-Sty-h 
««R3 1 1 *«A/t?«tt-5«fe5lc^fiU-r4o C0)S3S 
o /cSP^^fc <r— h«Sil«:ofcLDD «i« «h U 

o 

[0104] (a 5 (A) ic^-r^ic. 

#312-31 6*7^^i:LtgEg&WfCnS^ 

*4l*5Ftt«l««3 1 7-3 2 3IZ(4nl2^$$^fll|lt3 
05, 3060)1/2-1/1 O (ftSttlCtfl /3- 

<*MlcI4 H 1 x 1 o16-5 x 1 o18 a toms/cm3 

ICI4 3 xioH-3xl o18atoms/cm3) 0>affiA<»^ 

LL> 0 

[0 10 5] E 5 (B) \Z7r.T£5\z^ >f— 

M^ia^l/vX h7X^7 3 24a-3 2 4d^?^/dc 
iSAlcy >*^t;=Ftt«lffi«3 2 5-3 3 1 ^^fi£-r 

4. ::t't7tx^^> ( p h 3) £ffli*fc-f K 
-^;ir*tTi>. ca>««a>y>a>»£i*i x i 020^1 

x 1 o21 a toms/cm3 (ft8ft)l::(±2 x i o20^s x 1 o 
20 a toms/cm3) t & 5 fwiHffi-T So 
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[0 10 6] C^X^ilZcfcoT n^-V*;Ug!T F T (D V 

^V^fflTFTtlt 05 (A) (DXfI^fl3J3cLfcnS2 
^««a««3 2 0-3 2 2fl)-»$at „ CKDgiSFtlfc 
0 2|Zfelt5X-r7^>yffiTFT(DLDDfl 
iDc 1 5a- 1 5dfc*fj£-r-5o 

[0 10 7] B5 (C) (Z^-Tct UvX h 

7X^3 2 4a-3 2 4dJi*L, ?jffc(C U h 
^3 3 2SMt^o fit, pS^Ftt«l5n» (*Hffi 

H«3 3 3. 3 3 4«St^« ZCT?|±v7tf^> (B 
2H6) £JBL^c-f K— ^ttfcj:y 3 x 1 O20-3 x 

1 o21atoms/cm3 (ftSMlzli 5 x 1 o20~ T x 1 o21 a 
toms/cm3y) : MfS.t ft&cfc 5 iC/pn SAPf-So 

[0 1 0 8] ft j3. ^MttflME 3 3 3. 3 3 4fC(±gJEIZ 

1 x i o16~5 x i o18 a toms/cm3a>-gjg-e'J >*<;SAP 

s*in***<. ^ct?»ap**i&/i?a>r*-i-<D*ft< £ 
t3<SJsi-ta>affi-e»J&p$tt4o *<Dtz&>. ^tbi&mi 

~— ;u>£. u — if — t — — >U/4 v frTcii^v^T-— ;u 
[Olio] C(Dfc&*HSi4^K*S«*»l»T«;: 

1 7b<s^r* fc <§> o ft-tf ft b l r* t, l r 

§(hSIL^- HSffiO)fi®Jb<«*b$*u ffiJnC&igAP 

i«*©K*aaiii ppmWT, »$l<i±o. i P 

[0 111] JfcfC, SSttttl8W»7Lfc63 0 0nm 
»<^y— hEH3 3 5S»*t4. hIEfe$3 3 5(7) 

Wf4£ L"CI£. 7;U=~^A (A I) Xli^ (Cu) £ 
(ffifiJci: LT5 0-1 00%^ o ) 

2 1 1 X-f7f^fflTFTfl)y-hta3 
14. 315 (i30y-hl<l1 9a, 19blC*!^t~ 
4) S««»lc»ttrS«fe5l=»fi8-r4« (B5 

(D) ) 

[0112] c<D«fc ^ ftflijs^-r^cifey— hEtt© 
E«atas#«iz/jxs <-r«ct4<-e**fc». ®?s<b 

5o fiP*>. is®a>:fc# i o>f >^iu± (S?>ic 

1*3 0-f>*-J*JLt) <DE L«i5MWlS*3W~*-tT?. * 
HJfi«0)ll*«itliffitoTWJa-C?*4o 

[0113] B6 (a) fz^-tcfc a mi nra 

^il3 3 6JMt^)o SliWtt«l3 3 6i:Lt 



**>1*fc»Jl«*m**ltfAl\, £7=* BIJlli40 0n 
m~1. 5 ^mir-r+tfS^lNo *Hffi0'Jr*(*. 2 00 n 
mJla)aitK<bS*M«)±IZ 8 0 0 nm«(D»<b£«K 

[0114] *bi:> 3- 1 o oMOPkm&^&nmm 

+ 3 0 0 - 4 5 0 °C 1 ~ 1 2 SFIOMIJ fil^ 

**fls«*Sfr5. C(DXBJil»WfzB!ifi$*ifc*iR^ 

[0 1 1 5] ftfc\ **<b«iaii»1 1PW1I3 3 6 
£Jfej£-r*fHlCAJh/C*fil*o fifl*>. 20 0nmf(Dl 

1b^b^mm^^Lfc^-c?±IfiOc):a(z*^ j (b^ : JI£ 
fri\ *<D*-c»y 8 o o nmVa)ife1baXlK£»d:L 
rtfltofti^ 

[0 116] 3fc|z % S1IF.MS3 3 6|Z^LT=i> 
$0 Vib— ^SML, V-Xi«3 3 7- 3 4 0t, 
KU-OEH3 4 1~3 4 3 ftjb\ 

t;7;U5 — OAflI£3 0 0 nm x ^£ >Jfi 1 5 0 n m£ 
^/<^*ttT?31«»fiELfc3lBJ|«3ta)SIB«i:-r«. «) 

[0117] 50~500nm (ftSMlZf* 2 0 

0~3 00 nm) OfJfSl /^V^-i/a >i3 4 

4 4 t Lt 3 0 0 n ml0Hki^*IJfflU^ o Z 

*ii£SlbSifiM-ettJBLTt,ftL*. £j88l m2<z>!g i m° 
[oils] ftfc\ aftiwba*iKa)»jaic*jt-DTH 

miJSffl*e^lK3 3 6fc«$&$tL. IMtt«fr5C4: 
T*. 11/^7 v^-y a >I 3 4 4 0)II/)<ai$H 

**3b<TB«fc««fr ^fcifo. 3asW^;S14Ji*7K*1b 

[0 119] ^lc N B6 (B) lc^-r£ai^^BtJ]gfr 

&ft«*2BIHIftjtJBl3 4 7S»J«-r«. *««tt^L 

rr**u-f s h\ /K'JTS h\ t<? y;u. bcb 
2@Fpi*e»K3 4 7i*JFafca>«i««i^<aL^a)T?. ^ 

fflttlCfitLfcT^ 'JM*SLL^ *^J6fiflJT?fiT FT 

<7 V^m&Mf&lr&o n&L<\*i - sum 

[0 12 0] SfelC. ff2BMIBtm3 4 7±|C10On 
mJ|0l2/^7yK-ya>l3 4 8SMt4 o *H 
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£i*T. ttlcJ:4ELjia)*<b^fi^« (S2Bra$ft 

[0121] fit, !2/<»r>^-va>l3 4 8, 
» 2 flffltttSK 3 47W«1/<7 .>K— > a>!3 4 

J*U I*M3 4 9£W5o *SIJfi«7?liB<b-r 
• XX ( I TO) M£ 1 1 0 nmttlSSUlflSjS 

i3 4 9^ELl^S^4^o ft ft. ffeCDttfitL 
T. &ib^>i>^A ■ ^£>B*> I TOlc»*bE»£jg 

[0 12 2] aft ft. *SUt5«"C?l*lI*liffi3 4 9 A<KU/ 
-f >BE»3 4 3^Ltta«»iTFT0) Kb-T>« 

(D«Mtlcli«0)J:5aWj«i«ft*o 
[0 12 3] H*S®3 4 9f4E LH 

ggtt^fc^o fiP*>. *SUfi»J0)«aS!±iS*«ffi3 4 9 £ 
EJ£;£f£H<7)-as-r&3 KU-f >««3 3 1 <M£*J!1± 
"T. K l/-f >EK 3 4 3 S t«t 4 C i: t J: o TStti 

[0 12 4] SfclZ. g|6 (C) IZ^^cfc^lZ. EL13 
5 0£. g] 1 Sfflt^TKWLfcflJISfflSyftlcJ: UJMfc 
L, $b[:li$i:d: L JgI (MgAgiti) 35U 

Ll3 5 0RUmm3 5 1 &i&flL-TZ>\z9tiL'DXm 
XIS3 4 9lC*tLT8Mlfi3I£JSL. 7K^£5S:£l^RS£ 

[01 25] ft ft. ELl3 5 0t Ltli 

a<X££o *S816«T?l*iEfl.Ml2IJi (Hole transportin 
g layer) &tf«3fc» (Emitting layer) T£:£2jffg 
jfi£ELJBfc-r*rt<* lEfL&AJf. ®^;£AJf 5g L < 14 

s *ir ft y . * a> i vr 

[0 12 6] #Rlfi«T?ttjEaiHaJBi:LT#«JV— «r 

EPSijaicj; y»«L. mic^ y,-tf u ?x - u>tf- u 
-;n:i, 3, 4 - v7 p b d ^ 

3 0-4 0%»*#»*1±fcti©SJIIt»ttl=*y»« 
1*4. 



[0 12 7] $3tl3 5 2t*tELl3 5 0^ 

£L< IJf3/N e 7vK-y a >fii3 5 3 SK(t4tS 
t^o *SUfi«-ei4K3y^^ v"<— va >J83 5 3 d: LT 
3 00nmIO)abSIIi?Slt4, :0f3/<'r>^ 
— 5/a>B*f*B««3 5 2(D*!C*«#ttLttl*-eJI 

>l3 5 3(tLtlt 12013/^7^- ">3 >JH5 

0 <hl^-<D#¥4£^4C<ha<T£4o 

[0 12 8] «H@tl3 5 2l4M g A g mfi&3 5 

1 0)^bSIKC/ctolzKlt6*i. 7;^-^A£±^ 

frftft«B*<ttaw(?fc4. «jb« nko>*mv*,& 

l^o EL/13 5 0. MgA g ^41 3 5 1 (4lf^fC 

^aawicwtfu rtS^bELissits-t^i 

[0 12 9] ftft. EL/13 5 0(£>jgjll4 1 0-400 
n m (&mmz\t 6 O - 1 5 0 n m. L < 14 1 0 0 

- 1 2 0 nm) . MgAgfi3 5 1 (DJ1£I4 8 0-2 
0 0 n m (l^ttlCli 1 0 0 ~ 1 5 0 n m) t TtlltA 
IV 

[0 13 0] C5LTIU6 (C) [ZTjkT&oteffi&OT 

14. M*fflf£ltT*ft<KMlHiaSffllct*iBft«5fia)T F 
TSEB-rscfcKcfcy. #ttlcKlMMIttS5*U Hi 
ftWtt*ifi)±L5 4. 
[0131] «*Mff5SBS*t S<ci^«fe5lc* 

* h *t 'j 7SA« «as 1 4iaswt 4 t f t 

BlllHlSRS^fie^"* CMOS 088(7) n^-V^^UST F T 
2'0 5atfflL^ o £ft. CCt?l^5KBIsll»i: LT 
14. y^hbvX^, b^v7^, 

4., ^v^;HgK^^aii^lci4. D/"A=] 

[0 13 2] *|glfi«©i*^ % IH6 (C) IZtfTJ:? 
IC. n^V^;U^T F T 2 0 50)5S1t«l4. V— X«J* 
3 5 5. Kl/-f>ffi«3 5 6, LDD««3 5 7&tff 
**;U&j3c««3 5 8 LDD««3 5 7IW- 

h$fei^fll3 1 1 ^ty-h!S3 1 3i:Kot^ 

4o 

[0 13 3] KU-f >ffi«fliJ(D^lZLDDffl«S^jSL 
CCDn^-V^U^T F T 2 0 5 li^^HSEfflSfe 

*yfliic-r*!BBtta<. -t*i«fcy ttttfassBau 

fcWfil\ ftot, LDD«1«3 5 7f4^±lzy— h 
B«lcBfaTL*lV «*«tafiK»**«C<r*Ct3&< 

[0 13 4] *fc, CMOSls]88(?)p^^^^MT F T 
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2 0 Sit. *v K + Vr&XlZ&Z&ittfftizmztil 

&o:i*a>-e. **rcLDDffi#£Rifft<TiSi\, #j 

It. n ^A'^HT F T 2 0 5 t HflllZ L D D««$K 

[0 13 5] !g»IaIfiS<D*T*tif>^U >^ls]S& 

^^>^fflT FTfc«StlWWfflT FT©*BaflE0>«1IB 
[0 13 6].8oT, *>^U >^tEl&£fl2/£-f 

iEB-r£c<bj&<si£Li*o en of-^rcfc^iz. ldd 

$liUt9 0 1a. 9 0 ■\b(D-UhW— h$8iS9 O 2^ 
Lt>f-hta9 0 3i:ltj:4. C(D»»f±«3E*J»JB 

t ft 2 o 2 0>iftBH-eat^<fcayt?fcy, 

[0 13 7] H(^lzfilH6 (C) ^T*^/£Lf- 

feifCO/\^^>^*t-e/^^>r— C»A) "Tact 

[0 13 8] y^y^r— v?>^0>«i3®^J:yftffi 

* s s ag^ t tmmm=F t & mtt * fc *> a> =j * 

— (7 U^rV^^'J > h^— ^r'l/ h : F P C) £ 

[0139] ::-e«lt«©75f^7h^xa 
e La^ss«o)«fiE«Bi7a)*naBi£fflL^TBiwr^o 

7^*«6oi±i:»«stifc. 11^^602^, 

hfiilIgKllB]£&6 0 3 V— XflJffi»EI«S6 0 4f«i 
ZtL&o mmUOZs't vTXffflT FT6 O Slin^-V 

*;U3!T FTt?*y. *r- hiIiJIE®j[U5S6 o 3\z&mZ 

ftfc^— hSHfe|6 O 6. V— Xffli]JSS)|s]%6 0 4fZ»HB 
S+lfnV— O 7(D3E/SlClBg*tLTl^*o * 
fc* X-T 7f >^fflT F T 6 0 5(7) KU-f>l±«3S*W 
fflTFT60 8 0)^— Hzf£tt£*lTl*4. 

[0 14 0] ££|Z. fi3S$IJWfflT F T 6 O 8<7)V—X 
fflJI*tt3SE«l»S»6 O 9IZfg||E£;tx. «3f»JfflfflT F T 6 

0 80) Ku-f >iziiE l^^6 i otfm&Ztiri^&o 

[0141] fit, nSPAUi^lMS^-tfe* F P C 6 1 

1 iziittJKiisi»^T?ii#sea-r*fctocoAffl*BB« 



(ffiffiffiffi) 6 12. 6 13. &l/«3Efl«Stt6 0 9|Z 
«K**LfcAai*iBtt6 1 4A<&l+&*LTt*4o 
[0 14 2] £fc. H7|Z*LfcE L«*««0)EIB« 

/$0)-«iJ£gl8iz^-r D *siffls«a)ELa^3SSi4. v 

— XfliJJE»iaj»7 O 1 . f— hffllJlgS][ElS& (A) 7 0 
7, hWBttEd (B) 711, SiS§$P7 0 6^ 

[0 14 3] V-X||||tBK7 O 1 14. hUv* 
^ 7 02, b^k>7^ 7 0 3, /n'«)/77704, 

-JUXfEM ;u KIUSS) 7.0 5*fl| 

*.Tl** 0 y— h«yfEnHSS (A) 7 0 714. v 

7hUvX^ 7 0 8, b^l/V^^ 7 0 9, /\'^77 7 

lomm.y-hiBiiaBtB) 7iu^ 

[0 14 4] ::t'V^ h 7 0 2. 7 0 8I4IS 

11EA<5-1 6v (tt*&*nzi4i o v) -e&y. ns§ 

SMtSCMOS HiaiZfie^*L-5 n f^^HT F T 
(406 (C) 0)2 0 5^Sii5iSA<aLtl^o 

[0 1 4 5] b^l/y7^ 7 0 3. 7 0 9. /<v 

77704, 7 1 Oitis? K I/VX^I <t^4ilC. 06 

(C) (Dnft^l/MTFT2 0 5?tt x CMOS!ilS§ 

[0.1 4 6] -b->^'J >^IsIS&7 O 514V— Afl 

1 0(7) n ^-V^JU^T F T 2 0 8 £ 

[0 14 7] ililias 7 O 6l4g]2lZ^Lfc«at(7) 

[0 14 8] fcfc\ ±|Hti/Sli. l]4-6fZ^Lfcf^M 
xfffz^ otTFT *^S!-r « c <h IZJ: o tg^icg^ 
ticttftSi, *Hfig«-^iili*»tB»ii5i 

^*y»^-f ^□^pt^fSML^st^t 

[0 14 9] /\^v>y»St-&tf)fc*j|lfifl?IJ 
COE L^ya- ;U|ZOL^rBI 1 1 (A) . (B) ^ffilN 

[0 1 5 0] SIS (TFTOT(DTiM^fc) 170 
oJilziiumasi 7 O 1 . V-XHSB1E1B1 7 0 2, 
^r— hffllJgglftlH3£& 1 7 0 3^MJ*ltl^o ttl^tl 

omwi®&frz>o)&mms$L\Zs Am^mt^e i 2-6 1 
4J8tFPC6 1 1 rcsyn»«*^t««s*L«. 
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[0151] ^<bt$'J?U< ttWmU. #£L< 

m®d&Rismm^%mti£?\zLx/\oi>><ftf-\ io 

4£t£lf£ 0 fcfc\ /\^v>^4*1 7 o 4itwm&i 7 

£oT. Sffil 7 OOfcftHLT«fflffl[H*»JiM-4«fc 
5U:LT»tEl 7 OOI::H*$*l<6o C0)£^ EL| 

[0 15 2] g=fc:. /N^V>^S1 7 0 4(0#KI4^^ 

^U>&tStJ]i, tK'J*— tf*— h*»B. x 

^xsffl^tt^o *fc. mmm^ 7 0 5*<i6«m± 

[0 15 3] *fc % ftftffl 1 7 0 5 (D*tJItt. XtK^F-v 
[0 15 4] £$>lZ* /\^*»Vttt&mi 7 00 t(D 

mossbi 7 o 6 r*^;stt#x (7;u=r>. mj-ja, 

B»«) «fc«LT*5< cfc*<B*Ll*. tfxic 
B&^SSttJSf* (/<— 7^tP7^>l^tS$^S 

;St4^<*lcMLTf44#P 7 fW8-7 8 1 5 9-§-T-ffiU^*t 

[0 15 5] £K1 7 0 6IZ^!SSlJ^iSltTfc< 

ZfctWjft-cfci. ttflfcffl£ LTI*1«B¥9- 14 8 0 

[0156] *fc, en 1 (b) izfrsT&oiz^ mmzv 
\zmm*\zm±LLtz e lb^ r «tt»a>H«jb<Bi+ 

6*U -t-*lt>l*±T«K«a 1 7 0 7 $*ISffit LT 
SLtl^c *SI1S«-Cli. ELI, m& (MgAgt 

a) ar;«H«a***»ttLtti^T?ajK»rt-r*cA: 

ffl L^T»JSt L , «»««^£ lt»J CO V X * «"C»fiK-r*itt 

■ ii (b) tDias»«t4ct^*5. 
[0157] cats* e Lf§tmwzwmu<D**mi- 

m\Blffi±lzWL\+z>tiXl*x tiBBHtlift&ai^ e l 

[0 15 8] Silil 7 0 7 14 1 7 0 8T*7jk£ 

ti&mmizt$i\T* x&mmi 7 0 9icf#js$*i*. 



Atb^iBfeS 1 7 0 9 1 7 0 7 lcp/r^(DSEE 

(*«JMi-cr*flm*iau Mi*wicfiov) s#**fc 
tocoffia-efcy , wattle— x h*t»i 7io^Lr 

FPC6 1 1 IZffij|S$*i4o 

[0 15 9] C^tfflUE 1 7 0 8|Zfclt£=]>£^ MS 

[oi6o] sr. **««a)xaic«6orH6 ca) 
(Dftmzm&o zo>tz % cm 1 cb) \zt$ 

t^ti 7 0 8 icfcurm 1 mmmm 

3 3 6My~hiil3 1 1t«SU *-<Z>±l::AfcH 
^BEttT 7 O 9»«n o ^)B % i6 (A) (7)V— X 
E«LfttfKU-f >EII2:ni$l=»d$h4. CH'1 2 

(A) ) 

[0161] H6 (B) |CfcLNTm2/<^ v^— 

V3>I348, »2iPfl«8l3 4 7M«1^7> 
^-va>l344^X7f>m^:, 180 11? 

.RoBflfLfflM 8 0 2S^t 

£ 0 (Ell 2 (B) ) 
[0 16 2] C(Dttffi-eil«g|rc?liE L*TFO)»rtxa 

dCDBS. Bl 2lC^Sjh£«Js^ei±^X^W£^-r E 
L* : f'^fifcS*i3S:l>J:ar--r4o fit, Bft3 5l 
S»filLfc». »Ja>^X**ftJHlvC««*a3 5 2S 
»*-r*. C*tlC*y«H«a3 5 2fcAffl*E«1 7 

i/3>K3 5 3SKlttBl 2 (C) <Z)tts££*#£ 0 
[O 1 6 3] ia±0)XBIZ l feyBl 1 (B) (7)17 08 

t> AB*SB«1 7 0 9fi/\^i?>^Wl 7 o Artmn 
1 7 0 0fcO)l»S«IH (fflLBBXH 7 0 5^tl 
TLN^o BP*». ffi»#J1 7 0 5\ZAthfim&V>®g: : £-\- 

6 1 1fC*|«S*t«. ft 33. CCt?f±Affl*ffi«1 7 0 
9lCOl^T»WLfc3&<. <ftO)ttS*E«6 12-614* 
Hflll3LT/\^v>^«1 7 0 4<DT£iIoT F P C 6 
1 1 Cl»ttd*L6. 

[0 16 4] C£«gft 2] *«««-ei*. ■£0>flt/iE£ 
U3 (B) lz*Lfc«/atllft4t,a)i: LfcWSHl 3 

[0 16 5] *Bfflfi«T?«\ (B) (c^Lfz-oco 
U^^. Btt*tt«4iL«fe«)a)«9K{KBa2 i 2lzo 
^T»Wi:4:-BJ:3l=E«r4. fiP*», Hi 3\z^-f£ 

?\z, S;jSS«*&jS2 i 2*B«-r«xoa>B«mn?*a 

tr^^o ftfc\ B*rtf=iE«a?*l«T FTfif£^|*^C7) 

[0 16 6] zcD«fcdft«fieA:r*ttf. ctyBKMittB 
>5o 
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[0 16 7] *9&ma>mtiU*9ttK« i a)ft»x 
[0 16 8] CS8«5«3] **Jfi«"C(i. H2£Xti:« 

T2 o 2ttHi fcWt«Kt-t?*4a)-e. c^-ecai&ijfifi 

[0 16 9] *SU6«0>»$. I2M7^-V3 >JJg 
4 5. g2iri»fcIi4 4MSl/^V^-va>I 

4 1 iz*tLT=]>$>7 h*— ;uS»j*Lfc&, PXIft 

5 1 t»l*Lfc«L HI&5 2&tfE LS5 3 ^fStf 
So *M*«T?I*««5 2M$IfjltMLfeit« 

y— >Hi«3*izcfe y e l§ 5 3 zmm-fZo 
[o i 7 o] ^mmmvitmrnmrns i tLT. 150 

*(DBL^#8t?&*ci:A<H*LL^ D£4i 5 2 <b: 

Lt 1 2 0 n mJ|(DM g A g 1S^1L\ EL/S530) 
Mlt 1 2 0 nmti-^o 

[0171] *mmmv\Z7$ i j t:—)\,t))is/<y—Mz 

1, 3, 4 - v7 iZ-^gSlft© P B D $ 3 0 - 

4 0%^ii3t, agjfe+^t LT^-^y >6**?ii 

%»JlDLfct,a)SEL*t»t L. **Ll3;gSt£jg«&£l* 
TELMi^Sn, fit, *0)SLM!3Lty$;£h 

Htmm&xitx* y— >Eniij}iizj: ya*Lt^« 

atffl^ 5 0nmlO)ifea)Mirfl^c fits 
L153 SW„ 

[0172] mwmmm (**«s«-ei* i to 

01) T*&£P§*15 4£ 1 1 0 nm(7)Ji:^[C^fi£-rS 0 C 
5LtELi^2 0 9^M^f^ HJfefflJl 

[0173] *mmmommt Ltzm-s. &wmv*tj$. 
trntSL s *tfc«« £ t was t l r e l * <s c £ 

L. il«<Z>IB4£*>:3:> h^X hit (WBftDJt) ri<ft-h 

[0174] fcfc\ *silfi«a>«n)tii. HSS«"Ji . 20) 

[0 1 7 5] [SI1£«4D HffiffJI -4-e(*h^^— 
hST FT0)ii$|COlxTKMLfc*<. *^liTFT 



ft («awiziiaix*#ST ft) ^/bi^tioslt 

[0 17 6] 58SX^#STFTttXfl»3b<h^^-h 

sit ft cty f>fe< Lgi^fliiS-cfcifcto. *36wa> 
[0177] immmsi mmvucDme (o xi*h 

Wffi T F T l±fi B* Pfl «a S i«r c ^ I c ft 4 fc to * 8ft L 

f<. aaflsnfticfcisfe^PMifty 54, ^<z>£5 
[0178] *>*>*>Aj^ s«^t>fiEtfc-r4Rra-f 

14 1 t^Uflcs i % A U N. O, M£$tMt£tt£ 

v>mmm&*mi^ c 1 1 l 

[0 17 9] SMMM~4©' 

[0 18 0] [Hife^Je] *16«3lz*LfcH*«IJfii: 
Lfc»*. ELjf3&x&«-r**l±a«i:fiJE»fflfzflt» 

[0181] ttor. TifeBIi 2. SiKr^-va 

■^"*I&S^&L^*!). MJ5£ 1 00-5OOnma^ 

& : ?\zm<m7£T%^ttfx$. &a»ass«fcystos 

[0 18 2] f 3/N°7V^-V3>fi|5 0|Z±fB 

iSltS^^-UfeS^T's 8115(4 5-1 OOnmMl^L 

[01 83] *HJfiffiJlcfci^r t TJftH 12, S 

1 3 >H4 1 s 12/^'r^-ya >fli4 

5Xlil3/\ e *r>-<-va>l5 otDLN-rtilcj^^fll^ 

[0 18 4] *Hffi^][4HJ56ffiJ3lZ7FLfclimS 
2. 4 t L< ItSCDl^-rtlCDffiflLt t eftl3ffl^-&*3li- 
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coi85] mmm7i *&wx\tE LS^&som 
»©ifwr*aa*»«:fa«t Lxmmzmm-t&tztb 

[0186] L**LftA<S>* fiM»«**j£±l::tt<t*-tt 

[0 18 7] Ell 513^^^513. X-f^ 

>^TFT20 1 (DKU-f >lC*tLT«aE*JWfflT F 
T 2 0 2(DV— h^3fe^JIZ«^S»1 4 0 1 SMLt 

[0188] *llffi#J<D4g/&l4. HfifctfiJ 1 - 6 CD 

H*rtfz«»M3&<K»t&*L*/£it-eftor. tf 

Tftlil^E L»©»»WlcB3t*linilSti(D-(?f4«:^o 
[0189] [HjSfi^j 8 ] 1 xit. 4£a» &%jgi 

[0 19 0] **«6«T?I±, *aK3S*KSMLfc 
ft. »BB¥7 - 1 3 0 6 5 2^«lZ|5«**LfcftW* 

[0191] st, «gflibx«jM»7L*:«-c* la^lb 

icffl^fcM^SKS-r^XfM^froTtiaLXp -^CDi§ 

«H¥ 1 0-270363 -*§-:g L < fi$$Bfl*F 8-3 
3 0 60 2#lZgB«**ifctttBfCj:y«JaESy^^ U> 

[0 19 2] ^ttBA^i-BWKV 1 1-076 

9 6 7o&mwmm\ztznt!frtz&ffi&mi^TT ft? 

[0 19 3] ia±fl)J:3lc, Hj5S«i ic^L/rf^Mxfl 
14— HJfiffiJT'feoT. H2XliS«Eff"Jl <7)E16 (C) CO 

MHIMtL*. 

[0 19 4] *8llS0]<a>«lJifcld\ HJi£#l 1-7(0 

L^ftKDlUfiEA: t &&\zmfr'&t>-&& Z t tf^imx& 

[0195] tmmm9i *«ehg>e Lm^m^Mm 

[0 19 6] 7*pyffi»i£fr5»$ % X-f^>^8 



SPffl TFT £t&?QpIl§!t"E:Sj!)fE 2F1*£> £: .6l x o 
[0 19 7] ^$UUffi«l£fr5»^ 71mV 

MttKH8«£[*MttiJ. ^»»JffiBi:i9tf*t*|SSJSa 
j*£*r5o W*>+ «*l»IBfl!)*S*n»-r*C4:-C. fi 

* ^UKM Sff 5 ««tt*SS«l»ffl TFT 

[0 19 8] E L^ttfta^rzJt^Tl^fZJC** 

Jt*<»l**:tt* SiST*H»i*r*ct^<Dr^r*fe^o ^<o 

£ 5 tifftmsm izm l tzm^-x fc <& <t s * £ 0 

[0 19 9] wC0J:5fc. 

[0 2 0 0] [HjSSfflli o] HiS^iJi riiELBt LT 
^T^if^fcli. -tG)«*:5ftB«i«ffilciiB7L5-SiHffi4* 

ft*** * TFT *m*fcl**Llifc £ fcl^o 

[0201] #*Ml^St)(clgKiSJ±(o«l^ 
[0 2 0 2] g=tr. *Htfi«lj0)«jSl*. HJ6«1~9a> 

i*r*ia>«js <t t g & izm^fr-e & vsmx fe 

[0 2 0 3] C*tt«1 1] *»M«Se*LT»«**l 
f;7^f^?7h'J^XSELS^gI (EL^Eva- 

;u) lis S«*fflT?fe4fctoi«iia^SI«izJt^<T^* 

f-fX^U^f (E L^Evzl — ;U£»*a^£a^ir-rX 
[0 2 0 4] E L^X^Wt^b^t^X^U 

«. ftot, t vft^^^^iis-e^^-r^icii^tft 3 
o-r>^ia± (A^W(z(4 4 o^>^i^_t) (Di^f^f 

(S^^E-^) <!:Lt*Ma)ELf<X^U 

[0 205] ^f-. EL-r^X^U-f (/N°V=3>^E~ 
TVttitgllffl^^.^. iA^-a^^E-^^) ct Lt 

[0 2 0 6] -tcOfllfcm^Si: LTIt tf^*> 
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m&^m hf>rx^ (cd) . 

^^f^f-fX^ (DVD) ^C7)IBIi^*^^^L. 

^cDiii^^g^La^^^x^u^^fii^/c^M) te£ 

[0207] (Hi 6 (A) v^-;u=i V tfo_ — £T 

fc y „ 2 00 1, M<* 2 O 0 2 . a^fflJ 2 O 0 3 . 

TP- K2 004 *S&HBI*»iFSU 200 3C 

ffli^ci:*<T^£o 

[0 2 0 8] HI 1 6 (B) ttef**^ 5r*fcy. 

210K 2 10 2. ^A^lS* 2103. JgfE 

X^f7f21 04. A^f U-2 1 05. g^35 2 1 0 
6£^<t; 0 #^£S^35 2 1 0 2 IC/BI**:: 

[0 209] 116 (C) liBifiPffiy WltSCDE LtW 

x^u-fo-a* oemi) -e&y. **2 2ok «■«§■ 

^-^2 2 0 2, 1«1£/\ # >K2 2 0 3, — 
S 2 2 0 4 . Tfe^S 2 20 5. 2 206^t 

to **WI**^S«2 2 0 6lZffltx4^i:3b<T?S^ 0 
[0 2 10] HI 6 (D) (4IB«J«»S«^fciiJ«ll* 

mm (ii*^ic[j:DVDS^i) -efcy. *»2 3o 

1, EBi* (CD,- LDjfdiDVD*) 2 3 0 2. 
ISfEX-f y^2 3 0 3. *tf3J (a) 2 3 0 4. S^Sfl 
(b) 23 0 5£#t; o BtfU (a) li£i:L-C!H*« 
IR£S^U S^Sil (b) LTX^tffg^^TF-r 
#»Wfi;i*l&«5*ffll (a) . (b) l:^L^Z 
ttfVZZo fete. aata«t<*S«^./cli*S^Sfii: L 

[02 i i] Hi 6 (E) lAKWa rt/t-OM a>tf 

i — *-C*y* *»2 40 1, 2>>^352 4 0 2. g« 
SJ2 4 0 3. ilf^X-f ^2 4 O 4. 8^92 4 0 5$ 
*t7o *S£Sm*a*ffl2 4 O 5fC^*:i 4o 
[0 2 12] H 1 6 (F) liELf-fX?l/<t'fe^ 
Mi* 2 5 0 1 . XftS 2 5 0 2. »^ffl$ 2 5 0 3 ^t 
to *^B^!i^g|J2 5 O 3|cm*&C<t*)<-C?*&o E 
L t 1 -f X ^ U -f tffc l *tz #>;«H 4 X is -f IC 

[0 2 13] Sfc. JpJ*MlZE L*ma)*5fcSS*<BS< 



[0 2 14] I£Ul<D4$[c. *96KO>iBffllEHttffitf>T/£ 
[0 2 15] 

[0 2 16] $t E LltT FTtOMlCT^U* 
JBcDfiiaSttif 5 4ttJMt*BU+«:: fcl3«fc y E LMfr 

b7;^ y ^i«tLt TFT ft^m&WZ-S'TLZ 
[0 2 17] fjfc % *ffi(C«JtL5«E Li^Sf^I 
tf:ELl^iSffll^Ct^ E«D a pK35<fi < . B 

[Ea<Bi»»ttKBj] 

[H2] e La3F»«(DH*ffla)Bf®«as*-r 

Ho 

[S3] el m^Vtma>mm»o>±mm&RxfmA 

[0 4] TVir<<Z?^ h'J^^fflE L«^ft«<Df^ 

«is*s-*-h. 

[05] 7^f^7 hU^XSELS^gtO)ft 

SXfI4^t-0o 

[06] T^tW 3^ hy*XfflEL«5*S«0>ff 
MxfI4^-T0o 
[07] EL^va-;KOrttS^^tio 

[0 8] E LS»KtdDBB^D99«IACSt 
[0 9] E La*fiSCDH3ftS£tt* LfcEU 

[01 o] EL«*K«o)-y->^y>^iatta>*T-fli 

it4^"T0o 

[011] E L^SJ:i-^a>rt«iKffi*J6£S-r 

[012] =1 <7 MSiItf)fESXH£^-r0o 
[013] E La^»fiO)BI*ffl(D«J5ES^-rH. 
[014] E La^Sta)BX«0)M9fll$$t 

0o 

[015] e La^smcDii^a5(D«/s:47K"r0o 
[0 1 a] «**«o)*i*«*«-rH. 
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